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MATEMATHKA 


A. JI. BEPMAH 


CXOJMMOCTb HHTEPIOJIAWMOHHOPO MPOWECCA JIATPAHDKA, 
NOCTPOEHHOrO JIA ABCOJIOTHO HENPEPbIBHbIX ®YHKUHH HU 
®YHKWHM C OTPAHHYEHHbIM H3MEHEHHEM 


(IIpedcmaereno axademuxom B. H. Cmupuoesim 25 VII 1956) 


IlycTb 3afaHa TpeyrovbHaA MaTpHlla y3J10B 
(1) 
xi 


(I) 


#5 @ “es! 0" ‘ei wi ieyce Vs 


Bee saad oe heal hl east 
Bpeyem culeqyroujve cOo3HayeHHaA: 


A,= max — [((@{%,— x*%)]. 
k=1,2, ...,—1 


O6o3HauHM uepes G(a, 6) wncno y3noB n-H cTpoKH MaTpuubl (1), yoB- 
JIETBOPAIOULNX HepaBeHCTBaM a <x) <b (HJM b<x™ <a). Ilyctb 


n 


on(x) =[](%—*) (n= 1,2,...); 


j=l 
yen @,,(*) hs ene 
L; = GP) oh) Gad ee Saat ot aA oer ge) 6 
A(x) = Dy ENG). 
h=i 


Tina mo6ok dyuKuun f(x), ompezenenHow B cermeHte [—1, 1], MoxHO 
TOCTPOHTh WHTepMONAWHOHHEIA momMHOM JlarpanxKa Lp (f, x) 


(eo 2 Be ue ae): 


Henasuo B. VW. Kppiiop (1) qoKa3sal Teopemy: 
Tlaa mozo umo6er Ora «abot abcoawmno KenpepoleHoll PyAKYyUL f (xp 
BbINOAHAAOCS pasHomepHo 6 ceemenme [—1, 1] coomnowenue 


La(f, %) f(x). nee, . (2): 


HeoOXOOUMO u Oocmamouno cytWecmecsaHue makoeo 4ucaa A, 4umoObl npti 
amobux n,j u x€[—1, 1] eonoansaoce Hepasencmeo 

n 3) 

[AP (ISA. (3) 

Q) 


Xan (2) uv C. M. Jlosuncxui (*) JokasamM TeopeMy: : 

Tlaa moeo umo6o Oaa ecaxol ynkyuu f (x), Umermwel oepanudenHoe 
uamenenue Ha [—1, 1] u nenpepoenott @ mouke x€[—1, 1], eoinoanAanoce 6 
mouxe x coomHowenue (2), HeoOxoduUmO u Oocmamo4Ho, “mMOObL BoINOAHAAUCE! 


YCAOBUA: 
1) B mouke x 6olnoa~AnstemcA NepaéseHCmé6o 
LAY? (xe) |< AG), fp 25 ce renee (4) 
20e KoHeuHoe uucno A(x) 3aeucum MOANbKO OM X. 
2) Ecau t@[—1, 1] u omauano om ysa0e {xh tear, n=1, 2,..., mo 


umerom mecmo pasercmea 
lim) dP p= 0 ape 4 


n> hMct 


lim Da WY (x) =0 nput>x. 


n> oO | 
se } 


Tlomp3ysicb yKa3aHHbIMu Teopemamu, B. VM. Kppios (*) ycraHoBus cxo}| 
J[MMOCTb HHTepmosAWMOHHOrO mpouecca JlarpaHoKa, MOCTpoeHHOrTO MpH y3Jax 
I]. JI. Ue6pnuesa 
2n — 2k-+- 1 

2n ; 
B caydae, Kora f(x) aOcOJNOTHO HellpepbIBHa HAH MMeeT oOrpaHHdeHHoe 
H3MeHeHHe HV HelipepbiIBHa B 3ayaHHOH TouKe u3 [—l, 1}. | 

B Hactosmel 3amerke Teopemst B. HM. Kppimosa (4) pacnpocrpansrotcs 
Ha HeKOTOpbIMt IWHpOKHM KsIacc MaTpui y3s0B (1), YacTHbIM CJIy¥aeM KOTO) 
poro saBasatorca y3ub Il. JI. Uedpmesa. | 

Teopema |. /Iycmo mampuya (1) yooeraemeopsem yCAroeuaAM: 

A. B xascdot mouke x &[—1, 1] 6oinoanatomcsn HepaseHcmea: 


x) = COS k=1,2,...5 W732, ea; 


np Hee xn me UP) (ST ee Sh ns 
np xe < 1? >it Gh i= n, ee 


B. Cywecmeyem neompuyamenonan yoiearoujan Gbynkyusn o(h), yoobre 
meopsrowan ycaoeurio o(h)—>0 npu h-> oo, maka, umo ecau S (x, xi”) = 
mo [LL (x) |< Ne (A) (N=, Io t1,...), —l1<—x-<1, ede N — Konesno 
HEOMPUUAMECALHOE 4UCAO. 

Toeda uAmepnoasyuonnollt npoyecc Jlaepanxca L,(f, x), nocmpoennoli 
Aaa abcomtomHo HenpepoleHoti yxKyuu f (x), cxodumca e [—1, 1] paeno 
mepHo K f (x). | 

HokasaTeJbcTBO. OveBHAHO, TO JOCTaTOUHO JOKa3aTb cnpaBejy 
BOCTb HepaBeHcTBa (3). IlycTb Sd he Sin GS H TMYyCTb J< (1p ";-Toraa 


p n 
1 5 (n) \) \ 
AMP al<| Dal+] MD al, w= se. ( 
Beas k=p+1 
Pp n 
\) 
Tak Kak >) [, OW@€HWBaeTCH TOUHO Tak Ke, Kak >) lp, TO ocTaTou 
k=j : k=p+l 


n 


HO PaCCMaTPpHBaTb JIMIIb » [;,. OueBuyHo, uTo 


k=pt+1 
nh 


. Shoe 


k=p+1 


S| lpt1 + lose) + | loss + lpral +... ( 
| 


* B mpoTHBHoM caly4yae paccyxeHnA ynpoujaiorca. 
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Jlerko Buyerb, uTo npu R>p-+ 1 signd, (x) = —sign/,4, (x). Hostomy, 
coriacHo cBolicrsy A Matpuiipt (1), MOxXHO HepaBencTBo (7) 3anvcaTb BBHJe 
e 


| Metal < (psa | —| pss) + (\fp48!—[lptal) Hee < 
S| lp41|—(|lp+2|— |lp4s|) —.. « (8) 
Eca onsiTb BocHOuIb30BaTBCA cBOiicTBom A marpuibi (1), TO 43 (8) BBI- 
TeKaeT, 4TO i 
| rots (*))< [loa l: (9) 


YuutprBasn cBolicrso B matpuupt (1), MoxKHO B cHmy (9) Nomy"HTD Hepa- 
BEHCTBO 


Apts (x) |< Ne (1). (10) 
~ Craio 6biTb, u3 (6) u (9) BbITeKaeT 


a CLL . 
Rs, (x) | <2Ne(1) <x, eG [adh ay is ke = tat eee 
Teopema | joKa3ana. 
Sameuanue. Teopemy | MoxHO cibopMysMpoBaTb B JIOKaJIbHOM BHJe. 
B 9ToM cylyyae JocTraTouHO, uTo6pr ycnosua A u B BbIMOJHAMHCh JIMIIb B 
ZajlaHHOoH Touke u3 [—l], 1]. 


Teopema 2. /Iycme n-a cmpoka mampuyot (1) cocmaeaena us KopHeli 


(an, Bn) : 
nonunomos AKobu YY,” ” (x), —1<on, Ba <—h <0, n=1,2,... *, ade 


h—CKOAb Y2eOOHO MAADE NOAOMHUMEALHOE 4UCAO. 
Toeda Ons stoboti abcostiomHo HenpepoleHoti qynKyuu f (x) eolnoANAemca 
paeHomepxo 6 ceemenme [—1, 1] coomnowenue (2). 
' Ecau mampuya (1) cocmaéaeHa u3 KopHeti noaunomoée JleocaHOpa 
(%n = Bp =0) u f(x) abcoaomno nHenpepoleHa, mo coomHoweHue (2) BoINoA- 
HAemMCA 6 KaHCOOLi moUKe UZ UNMepeana (—1, 1). Cxodumocmb paeHOMepHaA 
6 060m ceemenme euda [—1+s, |—e], O<e<cl. 
Jloxa3atTeambetso. B Moet 3ametxke (°) Joka3aHo, UTO MaTpula (1), 


. (<n> On) 
COCTaBJIeHHad W3 KOpHeli NomMHOMoB YY,” ™ (x), —1< on, Ba <—A<0, 


n=1,2,..., yqoBmeTBopsxeT yciopHam A u B Teopemp |. Tlostomy neppax 
yaCTb TeOpeMbI 2 HeMocpeACTBeEHHO BbITeKaeT H3 Teopembl |. Bropas uacTb 
TeopeMbI 2 BbITeKaeT H3 JIOKaJIbHOM (hopMbI Teopemp! | u u3 Toro (bakTa, 4TO 
MaTpHila (1), cocTaBseHHaAt H3 KOpHeH mosmMHOMoB JlexKanypa, yqOBJeETBOpAeT 
ycnopuam A u B Teopempl | B OKaJIbHOl cpopme (°). 

Teopema 3. /Iycmb mampuya (1) ydoeaemeopsem ycaosusm A u B 
meopemol |. 

Tozda, ecau dynkyun f(x) umeem oepanuuennoe usmeHenue na |—1, 1), 
mo coomuHoweHue (2) BbINOAHAeMCA BO BCeX mMo4KAaX HenpepoleHocmu f (x). 

J] JOKa3aTeIbCTBa TeOPpeMbI 3 JOCTATOUHO JOKa3aTb CIIpaBeJIMBOCTb 
papencrs (5). JloKaxkemM Bropoe H3 paBeHCTB (5), TepBOe PpaBeHCTBO OKa3bI- 
BaeTCH TaKHM Ke OOpasom. 

Ilycth x,<¢t<( %s41; Torga W3 HepaBencrBa (9) caeqyer, uTO 


by tne) |) |< oas 


Ws¢ 


x 
* Tlo onpefeseHuto VIG) = \ P,_, (t)dt, rae P, (¢)—nonunom = Jlexaugpa 
-1 


n- CTereHH. 
ltt 


Ho, corjacHo ycsosuio B, 


eral < No(=*), t>x. 


[lostomy 


> In (x) |<Ne (]*), t>x. (11 


x4 


Tak kak A,->0 (°), To u3 HepaBeHctBa (11) Hu cBoHcTBa dyHKuHH ¢ (A 
cmeqyeT, YTO BbIMOMHAeTCA (5). 
Teopema 4. J/ycmo n-A cmpoka mampuyol (1) cocmaeaena us KopHet 


(%n» Bn) 
noaunomoe AKobu. Yn” ~ (x), —1<e,, B,—.0, = 1, 2; 
Toeda, ecau dynkyusn f (x) umeem oepanurennoe usmeHenue na [—l, | 
mo coomnoulenue (2) ebinoAHAemcA BO Bcex mouKax HenpepoleHocmu f (x) u 


cava 


Sra TeopeMa Henocpef{CTBeHHO BbITeKaeT M3 TeOpeMbl 3 HM U3 pesyJIbTAa’ 


ToB \(°). 
OuepuyHo, uTo pesynbtaTps! B. VW. Kppiiopa (4) aABsIAIOTCH 4aCTHbIMI 
cayuaimu TeopemM 2 u 4, KOrfa & = By = — 1/5. 


B 3akuioueHve oTMeyy, YTO M3JIOKEHHBIM MeETOA OKA3aTeJIbCTBAa HOCE 
Oovlee SJIEMeHTapHbIM XapakTep, YM MeTOZ OKa3saTeJIbcTBa H3 (4). 


Hosropogckuu rocylapcTBeHHbIi Iloctynuso 
TefaroruyecKHit HHCTHTYT 20 VII1956 | 
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MATEMATHKA 


JI. Tf. MHXAHJIOB * 


KPAEBASA 3ANAYUA THA 3AQA4UH PHMAHA JIA CHCTEM 
AW’ PEPEHWHAJIbHbBIX YPABHEHHH NEPBOrO NOPAAKA 
IAJIMNTHYECKOPO THIIA 


(I]pedcmasaeno axademuxom A. H. Koamoeoposim 14 IX 1956) 


B Hactoaulee BpemaA Ha Oa3e CHCTeMBI Aud pepeHManpHbIx ypaBuenuii 


0 0% ; 
de ay A YUbO(x, OTF (x, ¥). 
Se Ae (1) 


oy 
mlocrpoeHa TeopHA (yHKUMH, anHasOrM4uHadA TeOpHH anaMTHYeCKHX (byHKUHH. 
Cuctema (1) B cymlecrBeHHOM CBOJHTCH K ypaBHeHHto 


<== A(2)U, = wee io, (2) 


VW. H. Bexya (!,3) qa ocHoBHyto dbopmyay 
U (2) = ¢(z) ee), (3) 


ycTanaBJIMBalolulylo cBxA3b U (Z) c anamuTuuecKkoh cbyHKuHeH 9 (z) (cM. Tak2Ke 
{7)). C MoMom{b!o sTok (popMyvIbI Ha pelleHusA cucTembl (1) mNepeHocaTca Ta- 
Ke TeOpeMbIl, KaK TeOpeMa €JMHCTBEHHOCTH, UPHHUHM aprymMeuTa, Teopema 
Jlvypunia wu T. q. Jia cucremsr (1) WM. H. Bexya (1) paccmorpen taxxe 
TpaHnynylo 3ajauy Bua au + 6v, aHaloruunyto 3aqaue Tump6epra B Teopuu 
aHaHTHyeckux PyHKUHH *. 

B nactosujeh paOore u3syuaeTcA rpaHwuHad 3ajaua, aHaworuyHad BTOpoli 
OCHOBHOH rpaHH4HOH 3ayaye TeOpHH aHaNHTHYeCKUX (yHKUN — 3ayqaye Pu- 
MaHa. M3yuatoTcaA Takxe Oovlee OOMIHe KpaeBble 3ajjauH. 

Byjem paccMaTpuBaTb ypaBHeHHe (2) Bo BceH muockocTH E pu ycJioBun, 
qTo KoaspdpuuveHtT A(z) orpanuueH B LE, HellpeppiBeH B E 3a HCKJIOUeHHeM 
KOHEYHOTO YMCA CIPAMJIAeMbIX JIMHHH PKopyana, H Ha OeCKOHeEYHOCTH yJOB- 
jetBopaer ycuoBuio | A (z)|<M/|z|*, «>1. B ypapuennu (2) u Bciozy B 
JanbHelimiem mpo“3sBoqHan OU/dz moHuMaeTcaA B o6oOmleHHOM cmpIcsIe Tom- 
nero (2). 
~ @opmymna (3) jomyckaer o6pautenve (°). Popmysy o6pameHua MoxHO 
3alucaTb B Buse 


U(2)=2(@ [1+ \\ T, (2, dT + (( I, (2, 0) aT, (4) 
Y E 


7 2 
rye I',, [,—pesobBeHTbI HeKOTOporo HHTerpasbHOro ypaBHeHHa (cp. (%)). 


Mopmyupi (3) u (4) ycraHaBJIMBatoT B3AMMHO-O/HO3HAYHOE COOTBETCTBHE Me2KYy 
peryJapHbiMu (1) pewieHHAMH ypaBHeHHA (2) MH aHaJIMTHYeCKUMH (PyYHKUHAMH. 
SItror (akT wWMpoKO ucnomD3yetca HwKe. IIpuHumMaa 3a ¢(Z) B opmysie (4) 
erenenu z* uw izk, nomyyYHM aHasoru crenenelt U,, (Zz) 4 Usr4i(Z). Crpoum 


* 3yecb MbI cuenyem TepMuHonoruu ®. JI. Taxosa (°). 
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2an+1 


3aTeM aHaslor MHorouwseHa Up (Zz) = pa A;,U;.(z), THe Ap — BeUleCTBEHHBI 
. k=0 
MOCTOAHHBIe. * 

Ananor o606meHHOH TeopemMp JInyBuaAaa. Ecau U(z2)- 
peeyaspHoe pewenue ypaenenua (2), NenpepbeleHoe BO Bcell NAOCKOCMU U UMeIC 
wee KOHe4HoUi nopAdOK Ha becKoNedHocmu, mo U (z)=Up(z). 

Ilyecrb L —copokynHocTb KOHeYHOrO YMCA Taq_KUX JIMHHH Kopyana. 

Onpegeneunue. Kycouno-peryJApHbIM pelieHHeM ypaBHeHHA (2) Ha3bl 
BaeTcd pelleHve, peryapHoe Bcosy BHe L HW HeMpepbIBHO poyosoKHMoe (5 
Ha L culeBa HW CiipaBa 3a HCKJIOUCHHEM pa3Be KOHILOB, BOJIM3H KOTOPbIX OH 
qonyckaeT ouenky |U (z)i cg K/|z—c)*, h<l. 

OrpaHuuumMca janee cayyaem, Korga L cocrouT H3 3aMKHYTHIX KOHTYPOB 
u mycrb S* u S” o603HayatoT TO %e, YTO B OObIMHOH 3aqaue Pumana (°). 

IlocraHoBkKa 3ay,aun PumMaua. Haliru kycouno-perysiapHoe pee 
Hue ypaBHeHua (2), HMeroulee KOHEUHbIN NOpAOK Ha OecKOHeYHOCTH, Tic 
KpaeBOMy yCJIOBHIO Ha KOHType 


U"(t)=G(t)U (t) +8 (4), (5 


rye G(t) u g(t) —3aqaHHble (byHKUMH TOYeK KOHTYypa, YAOBJETBOPATIOLIHe 
ycsosuio Tenbyepa, u G(t) #0. 

Metro peweHva 3ayauH nojyobeH metogy @®. JI. Taxospa (°) pemenns 
o6pluHoh 3aqauH Pumana. OH cocrouT B MOcse,OBaTeJIbHOM YIpOUleHHH Kpae: 
BOrO YCJIOBHA C MOMOMbIO OOBIUHOH KaHOHHYecKOH dyHKuHH x (Zz) (°). Ono: 


powHoe KpaeBoe ycmoBHe (5) CBOJHTCA K YCJIOBHIO HEIpepbIBHOCTH Ha KOHTYpé 
UF). 0 3 ) 
Pa wo. IIpuMenaa aHasor o6oOujeHHOH Teopemb! JIHyBHIIA, MOsy4aeNn 
oOmee pelleHHe OMHOpPOAHOH 3aqauu | 


U (2) =Vp (2) x (2), (6) 


yACAh Vz 
x (2) Me | 

OrmeTHM, YTO pellieHHe OMHOPOAHOH 3ayauH MOXKHO [OJyYyNTb Herocpeny 
CTBeHHO 43 (popmyvibI (4). Heoguopoqnoe Kpaepoe yc.loBye (5) npeoOpasyercs 
K 3ay\aye onpejeeHus KYCOUHO-perysapHon dbyHKunH U (z)/x%(z) Mo cKauKy 
Ort) Oty Veo 
ee Pye EE 
My JIOH 


rye Vp(z)— aHasor MHOroueHa Ia ypaBHeHua == A (2) 
Zz 


OOulee pelleHHe HeoJHOpO_HOli 3aqauH jaercs chop) 


U (2) = 7 (2) [Ve @) + WI, (7 


rye W (z)—ananor unrerpasa Tuna Kou. . 
Ilyctb Ind; G (t) =. OrHocuTeabHO pelleHHii, UCuUesaIOUHX Ha GecKkoHe4| 
HOCTH, HCXoqA U3 (popmys (6) u (7), ROKasbIBaeTCH cCHeyIoulaA Teopema. 
Teopema. Odnopodnaa 3sadaua Puniana npu x>O umeem 2x aunetine 
HE3ABUCUMBLX peUleHuil (6 CMbICAeE KOMOUNAYUL C BeLMeCmBeNHoLMU KOaGdGpL| 
yuenmamu). Hpux<0 ona ne umeem pewenuti. Heodxopodnaa 3adaua npt 
%>0 paspeuiuma eceeda, a npu x<0 neo6xodumole u Oocmamounwle ycaoeus 


paspeuumocmu cocmosm 6 6bINOAHeNUU (—x) paeencmé Buda \y (t) t'dt =) 
k 

k=0, 1,...,—%—1, ede ¥(t)—onpedenennan dbynkyus, eoipasiamuascs 

uepes G(t), g(t) u A(z). 

AnasorvuHo pelliaercs 3aqaya Pumava B cJlyuae pa3OMKHYTBIX KOHTYpo! 
WIM PaspbIBHbIX KOsppuMeHTOB. Gayaua Pumana—Tasemana U* [a (t)] = 
=G(t)U (t)+ g(t) pemaerca mpumMepHo B TOM 2xxe TvlaHe, 4TO OObIaHAS 
3ajyaua Pumana —Tasemana (8). PaccmorpuM emle caeqyiouue ype 3aqaum. | 
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Sayaua | c kpaeBbim ycnoBHeM 


a(t) U* (t) + lA, <) U* (2) de —[b(t) U-) +) BU, «) U- (<) de] = Fit). 


I; B 


Sajaua 2. Hatiru napy yuKunii: U (z)—peryaspHoe pemenne ypas- 
fenua (2) B S*, nu M(z), anamuTHyeckyio B S’, 10 KpaeBomy ycJIOBHIO 


a (t) Ur) +\Alé, 2) U* (x) de — 


If 


fi kane Rep 
= fo. 9 EO + (Bvt sip aaa gil oy 
‘i dt : 
Tlomb3yacb UpeycraBeHiemM OOOOULeEHHbIM HHTerpasiom Tuna Kom, 3aqauH 
1 wu 2 MO%KHO CBECTH K 39KBUBAJICHTHBIM CHHPYJIAPHbIM HHTerpaJbHbIM ypaB- 
HeHHsAM (cp. (°)). 
- Astop ropsyo Guarogapen @. JI. Taxopy 3a mpessiomweHHylo Temy U py- 


KOBOACTBO padoToH, a Takxe HM. H. Bexya 3a weHHble yka3aHHA MpH onyo- 
JMKOBaHHH padorl. 


TapKukcKHH TrocyapcTBeHHbIli Ilocrynuso 
YHHBepcuTer 21 VII 1956 
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MATEMATHK:. 


M. PO3EHBJIAT-POT 


SHTPONMUA CTOXACTHYECKUX TPOLECCOB 


(IIpedcmaeneno axademuxom A. H. Koamozoposoim 20 VII 1956) 


JuTponusa nosek. Ilycrb uMeeTcA HeKOTOPOe MpOCTpaHCTBO C ME 
pou ". o%, 2); © MOMOMbIO MOTHOCTH p(x) (x & Y) no w ompeyemsetcaA nod 
BeposTHocteH A. C MoMol{bIo Mpocroh H pasyMHOH aKCHOMaTHKH MOXxHO TIC 
‘Ka3aTb, YTO Mepa HeoMpesemeHHOCTH, cosyqaBaemoH Mouem A, ompeyemserte: 
€]MHCTBEHHBIM O6pa30M Kak 


H (A) = —J p(x) log p (x) p (dx) 
Y 


(6yqeM IpefnosaraTb, 4TO 3STOT HHTerpad cyllecTByeT). Ira 9HTponuA oO6sa 
-yjaeT BCeMH 9JICMEHTApHbIMH CBOHCTBAaMH 9HTPOMHH KOHeuHOrO NowA (?,%) 
IIpu o6o3HayeHHax u3 (7,°) HMeeT MeCTO CJIeqyIOlWad Teopema. | 

Teopema |. Ecau H(A) u H (AB) cywecmeytom u Koneunol, mou Ha (B 
cywuecmeyem u Koneana, npuwem H (AB) =H (A) + Ha(B). 

Ecau P(U)<1l, To umMeetcH HemomHoe nose; ZIHTponuA ero onpeye 
IA€TCA C TMOMOMbIO TOTO %Ke HHTerpasa. Ora sHTpOMuA oOOsNaqaeT pxAOD 
QJIEMEHTAPHbIX CBOHCTB, OUYeHb OJIM3KHX kK CBOHCTBAM 9HTPONHH Od 


mHbIX moseH. Ecnu H,(B) = | H( (B| x) p(x)u(dx), To Teopema 1 ocraere: 
my 

B cue. Hue Oyfem paccMaTpHBaTb TOJIbKO NOJIHbIe MOA. 
2. DHTponuA mpoueccos. IlycTb jaHbI mpocrpaHcTBa c mepam 
(U,, 72, we) (CEL, J = {t} — MHomectBo Bcex memprx unces). Ilycrb uMmeerc: 
cToxacTHuecku Wpomecc A c cocrosHusAMU x; € YW. pegnonoxuM, 4TO pC 
Wecc 3afaeTCH C MOMOMIbIO MMOTHOCTeH WemoueK xlf 4+"—1] — (xy, ... , X¢in—! 
AtCl, a=1, 2,...) mo mepe ~pl*te—l a, x --s & betas; Tree 
alt, t+n—1] (xI47+"—1]), w oOo3sHauHM uepes Al44+n—-1] pone sTHX Wenouer 
Tlycthx=(. .., Xt,.-+) Xt4n—ay- - ) W fl 2-1 (x) =— no log alt. f4n—-11 (x lt t+n—1)) 
Onpegeaenne. DQuTponueh nponecca A B MOMeHT f¢ Ha3b 
.BaeTCA BeJIMUHHAa | 


Hy; (Aye == lim Mf t+n—1] (x)= lim n 1H (AM Pied) aes 


n—-oo 


(ecJIM 9STOT peed cyulecTByer). 

Teopema 2. JIna cywecmeosanua H;(A) neobxoduma u Oocmamou 
cymmupyemocms no Yesapo C (1) nocaedoeameabsnocmu ycaoceHolx aHmponu 
A (Agyn| AM *"—11), npuuem H(A) seanemca npedenaom amux cymm (cxodr 
MOCMb NOHUMAEMCA 6 CmbICAE CMPeMACHUA K KOHELHOMY 4UCAY UAU K +00 


Bceeda cywecmeyem (Koneunoui uau beckoneuHelti) npedea 
Hy? (Ay= lin H(A a aus faerie): 


* M—matematuyeckoe oxuaHne, D — qucnepena, 
46 


{lycrp 
iy (A) =- lim n= H (A™ t+m—1] | Alttm A 
n—-oo 

CCIM STOT Mpeyen cynyecrByer). 4 

Teopema 3. Ecau odva us 6eauwun H,; (A), Hrsm(A) cytuecmeyem u 
OHeUHA, MO OAA moz0, UMoboL U BmopaA GBeaUUUHA cYWeCMeo6aAa, boLAA 
sonedHa UH; (A) = Hiym(A), Heo6xodumo u Oocmamouno, mobo dS") (A)=0. 
TAs amoeo Oocmamouno, umobot Pepys CA) = oon, 


B jambHeliwiem OyyemM UcKMOUATD Te MIPpOUeCChI, “JIA KOTOPbIXx AM” (A) = 
=-++ co NO kpalineli Mepe quia ognoro ¢ u o_Horo m **, 

Teopema 4. /[aa npoyeccoe c OuckpemHolmu muooecmeamu cocmos- 
wi ***, sHmponus, ecau ona cytuecmeyem, He saeucUm om 6pemMeHU, M. e. 
e(4) = H(A) = const (t€ J). 

3. CBolictBa 6;(A), G(A). 

Onpeyenennue. Ecam fit *2—1(x) erpemurea no BeposxTHocTu K H;(A), 
SYEM TOBOPUTb, TO Meer MecTO CBOTLiCTBO G1¢(A). Ecam sro cpolicrso 
iMeeT MeCTO JIA Bcex f€/, OyqeM ToBOpHTb, 4YTO HMeeT MeCTO CBOT- 
BEBO @ (A). 

IlycTb 

git tn) (x) = — log {alt fal (xlé tml) / alt tta-al (zie t+n—1yy (¢ EJ, n> 1), 


Teopema 5. Jas moeo umo6ot npoyecc A o6aadan ceoticmeom 6t(A), 
4e00x00UMO U Oocmamo4HoO, UMOGbL nNoCAeOOGAaMeALHOCMb CAYUAlMbLX BEALL 
gle t+ni (x) (n= 1,2,...) noduunsnrace sakony Gonowux aucea. [laa amoeo 
Jocmamouno, amobor lim Dfltt+n-11(x) = 0. 


n—> co 
IlycTb wMeeTcA MapKoBcKat uenb A c_ xKosunnentamu 9proyqu4- 
HOCTH (*). &;, j4-1- 
Teopema 6. Jlocmamounolmu ycaosuamu Jaa mozo, umo6ol mapKoecKkutl 
ypouecc A o6aadaa ceoticmeom &1(A), aeastomca: 


R=1L 

a). lim n®? S\ Dg ft (x)= 0, ecau a, i144 >0 (li <oo), 

n— oc ee 1 

fn = max (1—4;, i41), 1—y b= O(n-*) O<8B< 1); 
1<iqn-1 ahs 

6) lim n™ S$) Dg (x) = 0 60 ecex cayuaax. 

n—-o hap 
Ilycrp 
nine (x) = Sait log {rit t+n—1] (xl ae) F qlit+m, f+n—1] (alt tat, Hg Tee IN 


Teopema 7. Ecau npoyecc A o6aadaem odAum us O6eyx céoticme 
B1(A), Gtrm(A) (m> 1), mo Oran mozo, umobol on O6aadanr u Opyeum ceéoli- 
Mé60OM, HeOOXOOUMO U OoCMamo4HO, uMObLL noCAeCOOBAaMeAbHOCMD Oa a(x) 
MpemMuNAacbs NO 6eposMHocmU K are npu n—->oo. 

Teopema 8. aa moeo umo6or npouecc A o6aadaa ceoticmeom & (A), 
eooxo0umo u Oocmamo4no, umobol ON OOAAOAA Ccéeolticmeom Gr,(A) OAA HeKoO- 
wopo2o ty u “mobo NOoCAeOOBAMeALHOCMb 4, m,n(X) CMpemuAac’ No Beposm- 
ocmu x 2’ (A) npu ecex t€1, m>0 (noo). 

Ilyctrp L(P)—MpocrpancTBo Bcex JeHCTBUTeJIbHBIX (byHKuUMH f (x) Tepe- 
leHHOH x €W Taxux, uto M|f (x)|<oo. 


* QTo yculOBHe BHINOJHAeTCA Jia Bcex t G1, m>O0, ecm MHOxecTBa YA, (tT EJ) Ko- 
euHBI Hw, (x,)=1, x, E%,. CneqoBatembHo, B 2ToM cnyuae unu H,(A)=H (A) (t€ J), 
JM HH jlma Kakoro f€J une cymectByet H, (A). 

** B arux ycnopusx, ecu H,(A), H,,,,(A) cyukectByior u Konewnpl, To H,(A)< 
Sy, (A) (m=4, 2, ...). 
Bet w(t.) = 1, «EU, 7 El. 
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Teopema 9. Iocaedogamenonocme pynkyud fl étn—(x) (n= 1,25. 4 
He moocem cmpemumoca 6 cpednem (6 L(P)) Hu K KAKOU NOCMOAHHOU, KPOM 
H,(A). Ecau npoyecc A He 062adaem Kone4Hou sumponuell, mo nocredoea 
menonocme gynKkyuth flo?+"—\ (x) He moncem CmMpemMUumeCA HU K KaKoll MYyHK 
yuu us L(P) 6 cpeduem. 

Ilpumep. Ilycrb umeerca MapKOBCKad Wellb C IBYMA COCTOAHHAMH, Tal 
uo ecu p\) aBIAeTCA BEPOATHOCTHIO Mepexosa 3a BpeMA (k—1,k) u3 co 


. . 
crosuua i B cocrosHue j, To p) = pi) =1—za,, (k) — pt) == a,, HPHuen 


lim op, = 20 (0<(a< 1). V3 reopem 2 13 MoxHO osmyunTb, uTo Hy (A) = 

R-> co 

= H (A) = —aloga—(1—a«)log(1—«). Hs Teopem 6—8, umMex B BUHAY 

uro 8 =0, cuegyer, aro umeetca G+(A) HW Baxe 6 (A). | 
4, OuenKa OO6ObeMa (UHCIA) CTAHAAPTHHIX Wenowek; MpH 

MeHeHHMe K Teopuu KO_UpOBaHUA. Tycth } (O<A< 1)—HeKoTO 

poe 3afaHHoe NOcTOAHHOe YHCJIO H NYCTb Nit ¢+n—1] ().) — HekoTopan WacTb Hi! 


gy le Bares) WX Be a7: A ne 


max uro: 1) PIN" Q)) >); 2) pete Wee 0)]  umeer Hani 
MeHbIllee 3HaYeHHe pH coOuO,eHHH MepBoro ycsoBua. CymjecrBoBaHHt 
Nit #+n—11 (2) gerko OKa3aTb. 

Teopema 10. Ecau npoyecc A o6nadaem ceoticmeom 6:(A), me 

umeemcs He saeucaiuull om hk (O<A<1) npedea 
lim n= log ple t-+n—1] [Nt t+n—1] (A)] = H; (A). 
n—oo 

JlonycruM, uToO HMeeTCH HeKOTOpHI TeKCT, MpefCTaBAAIOWIMH coOok 110: 
CJICMOBATEbHOCTh CHMBOJIOB (OYKB), MpHHaqwexallnx HeKOTOpOH rpymn¢ 
(amdaBHT) c r auieMeHTamu. Mp OyeM pacCMaTPpHBaTb STOT TEKCT KaK HeKO 
TOpbl (HECTaHOHapHbIH WIM CTalMOHapHbIl) croxacTHyecKHH Mpowecc ¢ KO 
HeyHol aHTponue H(A) uM co cBolicrBoM @;(A). Ilycrb craBurca Bompo 
© KOJMpOBaHHM JaHHOro TeKCTa B TOM xe avlaBHTe, TAK YTO JeKOMpOBaHHt 
BO3MOKHO. Kaxyaad n-aieHHad wenouka x!¢+r—1l yanHoro TeKcTa HMee? 
ompeyeseHHy!o BeposTHOcTh; mycrb olf f+n—1] (xl ¢+n-1) —yyvHa wenoyK! 
KOJMpPOBaHHOrO TeKcCTa, B KOTOpy!o MepexoyuT wenouKka xl44+"—1] yocne KO! 
qupopanua. I[lycrb po = lim supn + Mol4 @+n—1] (xl4 t+2—1) — Koadbunuen’ 

n—-oo 
@KaTHA JaHHOrO TeKCTa B MOMeHT ft KOAHpOBaHVeM. | 

Teopema Il. Ecau nocmynawuiu mexcm umeem cmamucmuueckys 
cmpykmypy (HecmayUuoHapHoco UAL CMaYUOoHAapHoOeo) Npoyecca A cr cocmos# 
HUAMU, OOAAOAaI0LWeZO CéEoticmeom G4(A), mo HuIKHAL epano Koaduyuenmé 
cocamus p\) OaHnHoeo mekcma no ecem Ko0am paena H (A)/logr Oaa ecex t 

do. CranvHouHapHble NpomeccH. 

Teopema 12. [aa cmayuonaproix npoyeccoe samponua H (A) (Koneu 
HAA UAU OeCKONeUHAaA) CYytUecmeyem é6ceeda. 

Ilycrb 7 —onepatop cypura, T. e. ecm xEM=--- KM XUxU,x.. | 
TO x/= = : — 

710,21] er = mA) GAD)s gi-wdl (x) = ay eh: pan | 
ed al”: et 0) =) (hy. En , ( )= in (x)5 [gE 

Teopema 13. Jaa y 
Pisvihonne 6 (A), cpaeiniee ppb itees nt en te pee ee 

1 : o6amenbnocm 
cayuaunolx eenuuuH glo (x) = g,(T"x) (n=0, 1, 2,...) noduunanace 3 
KOHY OOAbWUUX 4UCer. 

CreoBaTeIbHO, SProqMYHOCTH He HeEOOxouMa JIA 6 (A). 

Teopema 14. JTycmo umeemncA CMAYUOHAPHoLL Npouecc Cc AWboLM MHCI 
gcecméom CocmosHUu, maKoli, umo: a) n(x) EL(P); 6) cywecmeyem nexome 
pan ynkyun g(x)€L(P) maxas, umo nocaedoeamenonocmo g (x) np. 
1 —>oco cmpemumca 6 Cpednem (6 L(P)) k g(x). Toeda nocaedoeameaonocm 
18 | 


(xX) cMpemumca 6 cpedHem K HeKOMOpOli UNeapuaNmAoli dynKyuu h(x). 
} caywae apeoduuKocmu umeem mecmo ceoticmeo & (A) *. 

Teopema 15. JTycmb umeemca cmauyuonapnoiti, apeodyueckut npoyecc, 
AA Komopoeo Ycaoceus a), 6) meopemo 14 Beinoanswomcesn. Toeda nocaedoea- 
ILALHOCMb CAYYLAUHOIX BeAUUUH Ln(T"x) (n=O, 1, 2,...) noduunnemca 3a- 
OHY OOABWUX 4UCer. 

Ilycrb A —crawnonapHad Mpocrah# MapKOBCKaA IleMb C MHO?KECTBOM CO- 
TOAHH YW (npuuem B YW gana o-amreOpa -% HM Mepa p), CTAallMOHapHaA mMOT- 
ocTb p (x) (No 2) HM NMWOTHOCTb (MO w) NepexoAHbIX BeposTHOcTeH g (x, y). 

Teopema 16. Ecau A cmayuonapHas, npocmas, pasHomepHo sapeodu- 
eckasn (°) mMapKoécKan Yyenb uU OAA HeKOMopoeo 6->0 Mj logg (x, y) Rt®>< oo, 
puwem 9NmMponuA KOHeuHa, MO pacnpedenenue CayuallHolk GeAUYUHOL 
—le [log x) (x) + nH (A)] cxodumca K HOpPMaAbHOMY pacnpedeneHuto C na- 
amempamu (0, o?), ede s® onpedeasemca no Beposmnocmsm (6e3yCAo6HOl Uu 
epexoonoim) yenu A. 

UN 
Ilycrb wu, onpefenserca v3 k= (2r)—*2 \ exp (— 1/2. x?) dx. 
—o 


Teopema 17. B ycaoeusx meopemo 16 


log wu) [N™ (.)] = nH (A) + Vn ou, +o(Vn) **. 
AstTop Bbipaxkaer rutyOokyto 6arogapHoctb A. H. Kowsmoropopy 3a no- 
(Ollb IPH BbIMOJIHeEHHH 9TOH padorHl. 


MockoBcKHli TOcyapcTBeHHbIM YHHBepCHTeT Tloctynuao 
um. M._ B. JlomonocoBa 20 VII 1956 
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#45 PA i een Sey Te ec > ecTB = 

* Eon MHOXKeCTBO ‘COCTOAHHM KOHeHO, TO B (°) MOKasbIBaeTCA, ITO H (A) cy y 
T, KOHCUHA HW TO YCJIOBHA a), 6) BLINOJHAIOTCA. ‘ 

#* TIpH mpeAmosoxeHHH, UFO \MHOKECTBO COCTOAHHH KOHEuNO, 


JAHbI B (7). 


teopemb! 16 Hu 17 oKa- 
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Jloxsann Axkagemuun nayx CCCP 
1957. Tom 112, Ne 4 


MATEMATHK 


B. C. CKBOPLLOB 


MPMMEHEHWE METOJIA CETOK K PEWIEHHIO CHCTEM 
JMOEPEHUMAJIbHbIX YPABHEHHH B YACTHbIX 
MPOHSBOAHbIX 


(ITpedcmasaeno akademukom H. H. Boeoarboeoim 21 IX 1956) 


B pa6Oore uccaeqyioTcA YyCJIOBHA MpHMeHHMOCTH MeTOJa KOHEeYHBIX pas 
HocTeH K pelI€HHIO NepBoH KpaeBOH 3aauH [JIA CHCTeMbI JIMHeHHbIX JM 
(pepeHUHaJIbHbIX ypaBHeHHi B YACTHBIX IIPOH3BOJHbIX BTOPOrO MoOpAAKa C TC 
CTOAHHbIMH KoaxpPuUMeHTaMH, YJIJIMMTHYeCKOrO THIla B fl-MepHOM IIpocTpat 
cTBe. C MOMOUIbIO TOcTpoeHHOH (pyHAaMeHTabHOH MaTPHUbI TipH HeKOTOPBI 
JOMOJIHHTeCIbHBIX IIpeANOJIOXKECHUAX MOKASbIBAeTCA CYUeECTBOBaHWe pelleHH 
KOH€UHOpasHOCTHOrO . NpHOJMKeHHA Tako cucTeMbl. bes Ucnoub30BaHh 
«TIpPHHUWNa MaKCHMyMa» (B paCCMaTpHBaeMOM CJlyyae OH He MpHMeHH 
WaeTCA OleHKa MOrpeWHOCTH KOHEYHOPa3HOCTHOrO peWIeHHA paHHYHOH 3ayay 
Aust CHCTeEMbI BTOPOrO MOpAKa C MOCTOAHHBIMM KOSPPHUMeHTaMH B MpocTpatk 
cTBe ABYX MH TpexX H3mMepeHHi. 

Ilyerh ylana OecKOHeyHaH MpAMOYrOJIbHaA. pelleTKa B MpocTpaHCTBe | 
W3MepeHHit C OMHaKOBbIM WaroM fA No HallpaBJIeHHAM BCeX KOOPAHHATHBI 
oceH. Toukw pelleTKH HMeIOT KOOPAMHATHI, KpaTHble A; OyqeM UX OOO3HaUAaT 
yepe3 (jji,..., jn) = jh. Snauenve (byHKUHM u B Tako TouKke O6yJe 
oOo3HayaTb Yepes U, (ji,.-+, jn — Weuble wucsa). By eM TakxKe MOJIb30BaTEG 
OOBIYHDIMM BEKTOPHBIMH OOosHayeHHAMH. O6o3HayHM Yepes 6 onepaTop pH 
pauleHua WM yCJIOBMMCA CUHTAaTb: 


Ott Ont kas see Xn) = U(X + Rh, 2.4 Xn + Rgh) = | 
=u[(jp + ki) i (in oe Rn) h] = Ujthy wer intkyn = Ute a 


ITpousBoquble, BxO[salve B WuppepeHuMatbHble ypaBHeHusa, Oyem 3am 
HATb TO Cxeme | 


L+..+1 
i 0 ny me 4 x COT Bags : 


Rem 


rye C,— MOCTOAHHbIe KO3(ppHIMeHTH, He 3aBucaue or h; M — HeKOTOp¢ 
KOHETHOe MHOKECTBO ICJIOUMCJIEHHBIX TOUeK, HallpHmep Buga (0, 0,..., 
Ee EE Use ee) RE tae (CF gba een Nein ane 

PaccMOTpMM KOHeYHOpasHOCTHy!IO CHCTeMy ypaBHeHuli c MOCTOAHHBIN 
KoSpPuLNeHTaMUu 


Di Antij+n = fis ( 

h@M 
ABJIAIOULYIOCA PaSHOCTHBIM IPpHOJIMxXeCHHEM HeKOTOPOH CHCTeMbI JIMHeLHE 
AudppepeniMabHbIX ypaBHeHHii MOpAyKa s B 4ACTHBIX IIPOH3BOJHBIX ¢C II 
CTOAHHBIMM KOS(pPHUMeHTaMH, 9JIIHMTHYeCKOrO Tuna. 3yecb Ap — 3aqaHHt 
NOCTOAHHBIE KBal|[paTHble MaTPHIbl; Wu f — MaTPHUbI-CcTOOUBI. 
@yHaMeHTabHy!O MaTpHy JWI pasHocrHof cucrembI (1) onpeyense 
NO aHaOrHH C ee OMpefeueHHeM JIA CUcTembl WudpepeHyManbHEIx ypaB 
Hu. AHaslOrMyHO MeToxy, KOTOpbIM crpouTca cbyHqaMenTasbHadt MaTpui 


a3 3 mech oi Jyh, im) 88) iy) Xn > Ite 
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‘Hayasia (opMaJbHO, (byHaMeHTasbuyio MaTPHIly JIA Halle cucrembt (1) 
5 Buje 


+7 +1 « 
1 


mes ae | RS) CL, \ ei *) Al (x) dy (2) 


—T —T 


1 YaCTHOE PelUe€HHe 3STOH CHCTeMbI B Bue 


+o 
uy =h" SS) gift, rae A(x) = Sent Ay. (3) 


l—=—~—oo REM 


IIpeqnonaraetca, uro marpuua A (x) oOpatuma pH x=£0. B 3aBucu- 
MOCTH OT NOpAKa OcobeHHOCTH MaTpuib! Aq! (x) B Hye, cnegya uqee Box- 
fepa, HaxoquM NoMmpaBky K HHTerpay (2) Tak, 4TOOBI OH Obi BCerya 
XONsuIMMCA. HMenHo, ecuiH pa3oxeHne A (x) no crenenam x HawHHaerca 
7x” Um >n, TO peqnonaraerca, YTO MaTpHa rpynnbl MuayuMX yieHoB 


)Opatuma mpu x=- 0; B 39TOM camy4ae (byHaMeHTavibHy1O MaTpuiy (2) MoxKHO 
AMHCaTb Tak: 


he Say 
SS —i (fj, — BE, u &: 
8; (2rh)” sh eo) 2a (n) 5) one \ f L I x) pay l! A t (x) dx, (4) 
me y— mo6oe u3 uncen 0, 1, 2,...,m Taxoe, uroO m—v<—n. 


J\1q TpexXMepHOro cayyat ROKAasbIBAalOTCA CweyIOMMe Be TeopeMbI, 0606- 
Waroulve COOTBeTCTByIOWLy!Io Teopemy Jladpuna (2), HOKa3aHHyto HM JIA pas- 
JocTHoro onepatopa Jlansaca. Ileppaa u3 3sTHx TeopeM NO3sBOAeT OLCHHTb 
lopeyleHHe dyHJaMeHTaJbHOH MaTpHUbI pasHOCTHOH cHcTeMbI ypaBHeHHli, 
IBJIAIONLCHCA MpHOMKeEHHEM 9SJWIMIITHYeCCKOH CHCTeMBI JIMHeMHDIX Judpepex- 
[MaJIbHbIX ypaBHeHHi BTOporo MOpsy{Ka c NOCTOAHHbIMM KosppHuneHTaMH, 
YIHOPONHbIX MO NopsAAKy Auppepentupopanus. Bropaa Teopema qaeT OWeHKy 
WIA STOrO CJIYYad OTKJIOHEHHA pa3SHOCTHO (PyHaMeHTaJIbHOM MaTPHIbI OT 
OYHOH (byHJaMeHTaJIbHOH MaTPHILbI. . 

Teopema l. 


a o(=) (k = 0), gitletle py 0(=) (k = 0), 
_ a eae (eee 0): Oki Oks! OR Ole rere (k + 0); 
(31 — 1) (8, — 1) (8,— 1), fe) Stel 

ne ae ae! (e+ 0). 


Teopema 2. g,=¢(y)+O0(h/|y|?), ede o(y) — dyxdamenmaacnaa 


lampuya OudqgepenyuanbHo2o onepamopa cucmemol 6 mouke y = hk c ocoben- 
jocmoero 6 NYAe, npuuem |y| =h|k| = [(AR,)? + (Akg)? + (hks)?]'2. 

Jlajiee JOKa3saHO CYUIeCTBOBaHHe WM eHHCTBEHHOCTb KOHe€YHOpasHOCcTHOrO 
eIMeHHA MepBoH rpaHnuHol 3ayauu. Ilycrb B N-MepHOM MpocTpaHcTBe c NpAMO- 
TOJIbHOH CHCTEMOH KOOpAMHAaT (x1,..., Xn) 3aaHa HeKOTOpan KOHeUHAaA 
OnacTh D, orpanHueHHasd KyCOuHO-raiayqKoH noBepxHoctpio I. Ilycrp Dy, — pe- 
jeTyaTad OOsacTb, cooTBeTcTBylollaa oOOsacTH D; I, — mMHoxecTBo rpaHuy- 


bIxX TOUeK OOsacTH Dp; De pelleTyatTad OOsaCcTb, COOTBETCTBYIOWLAA JOOOH 
oyo6mactu D*, nesHKoM siexKameli BHyTpH D. f 
Ilyctb Jana amuMTHYeCKad CucTema JudpPepeHUMabublx ypaBHeHHl 
B(0/ Ox) u(x) =f (9) 
TpaHHuHbIMH yCJIOBHAMH 
u(x)|p=% (6) 


rye B (0 /Ox) — amnelinprii Marpw4HbI orepaTop BToporo NopAKa BapwalHo 
Horo THIa, pa3Mepa pX/P, C MOCTOAHHbIMY KOSpPHUMEHTaMH; U, f, p—cTog 
HOBbIe MaTpHubr us p cyHKuMh. Ilpeymomaraetca, uTO f 4 ¢ HemMpeppIB 
qudpepeHUMpyeMbl, COOTBETCTBEHHO, B D uw ua I. Ilycrb koHewHOpasHOCTHE 


ripHOmM2KeHHeM cucrembI (5) B TOUKe j OymeT cHcTema 


{U (3) w}j = Dd) Anujon = fi ( 

hem 
Cc rpanHvdbiMu yCJIOBHAMU 
u ie ad Ir, ( 


(3a 3HaveHua cbyHKuMH Ha rpanuue I, MoryT ObITb MpHHATHI 3aaHHble 3H 
yeHHA MX B OsMx«KalumMx TouKax IT). 

IIpeqnonaraercn, To sleBble YacTH ypaBHeHHii (7) MoJlyyaloTca Ke 
«BapHalWOHHbIe> ypaBHeHHsA pH MccieqoBaHHH Ha MMHHMYM = CYMN 


he Bu, u), rye B(u, u) — HeoTpuuaTenbHaA KBaqpaTMuHaA (opMa, 3aBi 
Dh 
CAlad OT N€pBbIX Ppa3HOCTHBIX OTHOWEHHH (B3ATHIX BMepe UNM Ha3zayq TOJIbI 
C OJHUM WaromM) M caMux (yHkuAH. 
Jloka3pipaeTca, YTO JIA BCAKOM BeKTOP-CPYHKUHH W, ONpeeeHHOH I 
pelleTke, CipaBeIMBO HepaBeHCTBO 


p P | 
A" YB (w, w) Sah” DY SY @M)! + ch” DY SA 8) oy. ( 
a Dll Dy, k=1 


h 
Seth KOHCTAHTbI C, M Cy 3aBHCAT JHU OT OONacTH Dy, M KpaTyalimero pa 
cTOAHUA Mexay rpannuamu T;, u Ty, Ho ne or A; a) (8) w — nepan ac’ 
k-ro ypaBHeHHa cucTembl (7). C moMmoulbio SsTorO HepaBeHcTBa Teopua K\ 
paHta — ®puypuxca — Jlesu (?) nepenocutca Aa oKasaTesbcTBAa cyllecTBOB 
Hus peweHua sagqauu (7), (8) WH CxoqMMocTM sTOrO pellleHHA K pelleHy 
sagauu (5), (6) (rpaHuuHble ycOBuA yOBJeTBOpAIOTCA B cpegqHem). B yaa 
HOCTH, 9TH paccyXJ@HHA MpHMeHHMBI JIA ypaBHeHHH TeopHuH yupyroct 

Hakonell, CyljeCTBeHHO HCHOub3yA NOHATHE (PyHAaMeHTaJIbHOH MaTPHU) 
qaeTcH OWe€HKa MOrpeliHOCTH MeTOZa ceTOK JIA 3agauu (5), (6) B cayuas 
aByX W Tpex u3smMepenuni. JlonoswHHuTebHO Mpes_mosaraetca, 4TO ypaBHeHl 
CHCTeMbI (5) OHOPOAHbI NO Nopayky WudpepeHuMpoBaHHA, (yHKLAN © Tpux]) 
HerpepbIBHO judpepenuupyembl Ha T; B 2TOM culyyae peulenue sayauu (é 
(6) TakxKe TpHxKbI HempepbIBHO AuddepeHuupyemo B DUT u, cneqosatemb 


; (8) u = B(d/dx)u + O(h); (1 


Mpeanouioraeten yasee, uto A (x) = S) Ape ih 4 B (— ix) o6paTHMbI. O¢ 
heM | 
SHAaUMM Yepe3 © OTKJIOHEHHE PeleCHHA Uy, KOHEYHOPAasHOCTHOH 3ayqaun (7), | 
oT peleHna u(x) cooTBercrBytolmleH saqaui (5), (6), T..e. e = u,—u( 
Vimeem 2 (8) u(x) = B(0 / 0x) u(x) + O(h) =f —th, rye § =O(I). 
‘Tora Quid Kako TOUKH penleTrKu TlOJIYaMM: 


UW(a)e=th, ejp,=O(h)—=ah, rae y=O(1). ( 


PaccMoTpM .BCIoMoraTevIbHy!o CHCTeMy, He CBa3aHHyIO c rpaHWuHbh 
yCJIOBHAMH: 


U (3) w = th. | ( 


ore 2) 
oe eee o6obmlaer Ha culyyai CHCTeM pasHocTHBIX ypaBHenuii c Tepem) 
sppulnenTaMu HepaBeHcTBO, ycTaHOBJeHHOe 
B pa6ote (2). a» ¥ WIA pasHocTHOoro onepatopa Jlana, 
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3 curyuae Tpex 13 H i i 
| y p Me€peHHH OHO M3 YaCTHBIX pellleHHi 3TOll CHCTeMbI eCTD 


meh? >) gyn (hE), & —yHlaMentatbHaa marpuua cueremp (12). (13) 
ql REDj 


JlemmMa. Ecau [ex|<N npu RED, mo |hB as &j—nbn| < CN, ede Kou- 


| hEDp 
mauma C He saeucum om h u &, a 3aeucum auto om obnacmu Dy. Toeda 
w=O(h)=A, rye b= O(1). (14) 


Paccmotp¥M senomoratesbH 

| H yo (byHKIHIO vu =e—w. [IIpumenaa xK Hef 
puepatop (6), Ha ocHopanuu (11), (12) uw (14) nonyuum 

i 


Y(s)v=0, Ulp, = st, re CeO), (15) 


Tlocrpoum BEKTOp-(pyHkuHIO © B ToUKAaX pelleTKH Dp, OTAeMbHbIE CocTaB- 
AIOUME KOTOPOM CooOulasIH Obl MHHHMyM CymMe 


. 3 
t 
3 2 2a 73 a 
h 2) Dd) (Pz, + 02) =h D) By (®, ©) *; Dlp, =oIp,. (16) 
Dh J=1 Dj 
«ITpouspoguyioy, B KOTOPylO BXOJIMT 3HayeHHe © B TOUKe, JexKallleli BHe 1Bys. 
2YAEM CHHTATb PaBHOH Hyv0.) CymlecTBoBaHHe Takoii (byuKUMH U3BeCTHO: 3TO 


PYACT <pellleTdaToO-rapMoOHMuecKad» (pyHKUMA, Tak Kak cyMMa (16) nopomgaer 
JaSHOCTHOe ypaBHenue Jlanviaca. 


Ha ocnosanuy (15) u mpnuunna MaKCHMyMa J\JIA TapMOHMYeCKOH tbyHKuHA D 


qomyuum fh >, B, (®, ®) = O(A), a cneqoBatembHO, 


Ey 
hs >)B(®,®)=O(h), fh? S\B(v, v) = O(h). (17) 
: Dh Dh, 
[Ipumenaa Tellepb K (PYHKIHH UV HepaBeHcTBO 
f 3 
3 h8 dio? < ch? Dyo® + c,h? >) et , | (18) 
ee Di Ly Dyi=i! 
fOKa3aHHoe B pabore (?), Ha ocHoBaHHH (15) u (17) nosyuuM hs >) 0? = O(h). 
Di 
Ha ocnosanuu (17), (18) u (9) noKaspiBaetcs, 4TO 
Ee = Oat tl one) (19) 


PD, 


V3 (19) mu oqHoro HepaBeHcTBa paOorTpl (2) culeqyeT, TO pa3sHocTb 3Haue- 
iMii VU B ABYX MpOMSBOMbHBIX TOUKAX D;, v,—V, = O(Vh). Orciwoga HeTpyJ- 
10 N0Ka3aTb, 4TO v; = O(VA), a cneqoBatenbuo, H u=O(Vh). Torga ua 
cHOBaHuH (14) u Toro, uro e=v+w, nomyuum e=O(VA) gaa Bcex BHy- 
peHHux Touek. Koncranta, cogep»xamaaca B O(VA), 3aBucuT oT pa3mMepoB 
OnactH D"*. 

OueHka THOrpeuiHoOcTH pelleHHA B TpaHHUHbIX TOUKaX MpOBOAHTCH B cpej- 
fem. [Joka3aHo, 4YTO B 3THX TOUKAX MOrpewiHocTh Oyyer nopayKa O {(r--h)?}, 
qe f —TOMLHHA TpaHHyHOrO COA, NO KOTOPOMY IIpoBOJHTCA ycpeHeHue. 

Tloqo6ubIe Ole€HKM NOrpelwHOCTH CipaBeHBbI MU JIA JByMepHoro cvryyas. 


JIpBoseKnii Ilocrynusi0 
TOPIOBO-9KOHOMHUCCKHH + HHCTHTYT 6 VI 1956 
UHMTHPOBAHHASA JIMTEPATYPA 
7R. Duifin, DukeMath. J., 20, N2,233(1953). *@P. KypautT, K. ®pus 
wxc, IT. JlieBpu, Yc. marem. Hayk, B. 8, 125 (1941). 


* Snecb nox M NOHHMaeTCA OHA H3 COCTAaBJAIONLHX BeKTOpa O. 
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MATEMATHK 


M. ®. THMAH 


O B3AHMOCBA3H MEXKAY NOJIHbIM MH YACTHbIMH HAWJIY 4LUUM 
NPHBJIWDKEHHAMM B CPEJIHEM ®YHKUMA MHOrHX NEPEMEHHDI 


(ITpedcmaeaeno axademuxom A. H. Koamoeoposoim 7, VIL 1956) 


Paccmotpum mpoctpauctso Ly (l<ps co) BCeX H3MePHMBbIX (by HK 
f (X1,---)Xk), WepHowa 2x M0 KaKJOH M3 MCPeCMCHHBIX x; (= 1, 2a 
p-A CTeMeHb MONA KOTOPbIX MHTerpupyema Ha k-mMepHOM ky6e mepHono 
c HOpMol 


2m 2T 


al aa ae Key Ls ka) Pty «dpb. 


0 0 


ja seeay Np (Mz, = i‘ I f (qs sey Xn) am d OR (X41; ee) Xp) | Lp 


nowHOe nausyuniee mpu6mmKeHve cbyHkuMH f TPHrOHOMeTpHyeCKHMH MHOT' 


yleHaMH NopsAqKa <n; NO NepeMeHHbIM x; (i = 1, 2,. VR). : 
B cumy Teopempl PyOuHH, AIA suOOOrO r<k bynKus f(y, Xos5 ae 
Kak (pyHKUMA OT M@PpeMeHHBIX %),...,X, MOUTH JA BCeX COBOKYNHOCTS 
(Xp4ay.++)Xp) TakxKe Mpwnaqyiexur Ksaccy Lp, BMecre CO CBOWM Hany, 
WWMM mpHOmmxenvem En,,....n, (f3 Xr41.+++» Xk) WO BbIOpaHHbIM 7 MepeMeHHBI! 
Beauuuny 


Ennncindee (E) al Erasmas eaten lies | 


MOXKHO pacCMaTPpHBaTb KaK YacTHOe Hawwyullee MpHOMxKeHHe NopsAyKa | 
COOTBETCTBEHHO MO MepeMeHHbIM x; (i = 1,2,...,7). Ora BeMYHHAa COBMaja: 
C HMKHeH rpaHbio 


inf II Rees ie 8g, Xp) tL tikgnatey bee et Xr; (Xr41> oe ey Xp)] | Ly 


110 BC€BOSMOXKHbIM TPHPOHOMETPHUeCKUM MOMHHOMAaM TlopayKa n; TO nepeme 
HbIM Xx; (i = 1,2,...,7), KospPHUUMeHTAaMH KOTOPHIX ABJIAIOTCA TepHomuyeck: 
(PYHKUMM i,,..,i, (Xr4i,---)Xpr) Mepwoqa 2x 0 KaxkOH U3 MepeMeHHbIX 
(@=r-+1,...,), UpunHagnexamue «k Ly. Baaroqapa 9Tomy Bcerga MMe 
MeCTO HepaBeHCTBO 


ee ee 


Cneyqyouad TeopeMa JONONHAeT 9TY OLeHKY HM yKa3blBaeT Ha Oowlee Te 
HYy1O CBA3b MeXly NOMHbIM H YaCTHbIMH TpHOTH*KeHHAME. 
Teopema. /[na ato60e0 KoHeuHo2eo p>1 cywecmeyem Koncmaxma C 
He saeucaujan om dyxKyuu f u maKkas, 4umo 
pocey (ice (f), } 


ish yay NR (Mz, < Cy min {En,, peony ny jo (Fz, p 


(a 1 one ee cull (hy eae i). 
24 | 


B cayuaax p=1, p= oo cnpasedaueo nepaserncmeo 


oN (D< Cmin{(En,. ies Ris, o (f) oe Lane ate My» 2 (f)) In tly, 9°: In ny ,} (2) 
Om = 12s cook m=1,2,...,0 1i< [z]): 


20e C — abcoammuasn Koxcmanma. 

J\ia HelpepbiIBHBIX (byHKUHH. [ByX MepeMeHHBIX B CJIyyae paBHoMepHoli 
MeTPHKH (p = oo) HepaBeHcTBo (2) OblIo nowyueHo C. H. Bepnmrertinom (1), 
yKa3aBlIMM Take Ha BbITeKalOWIMH H3 paBencTBa [lapceBasiq wacTHBIM cay- 
4a oueHKH (1) IpH p=2 c KoucTauHToH C,= 1. 

JlokasaTesibcTBO HepaBeHcTs (1) Hu (2) NpHBeyeM JHWIb JIA CyUad PyHK- 
HH JByX lepeMeHHBIX. 

OKas arenbcrno, mepaspenctea (1). Ilycrp. ..Tadx%g (%)], 
Tn, [(X1)} X2] — TpHrOHOMeTpHYeCKHE MHOPOUJICHbI, OCYIIECTBJIAIONLMe WaCcTHbIe 
Haviyuwne npHOsHKeHHA (yHKUHH f (xX, X2), NepBbId —nopaAyka ny M10 X,,. 
TOPOH —NOpAyKa My NO Xy, T. e. 


m,,co (f) = Il f (%1, X2) —Pn, [13 (%2)] I» Engeo (F)= Ml f (%1, X2)—T ng [(%1)5 Xe] Il - 


O6o3HauEM: 


2T 


Sm, 1s %2) = YF (ta + tay Xa) Do, (Ly) dt 


0 


on on 
Sry, ng (fF X1, X2) = = el, \ F( (X1 -F fy, X2 + te) Dn, (t1) Dn, (te) dt dle, 
0 0 


sin (20 +- De. 


2 t 
2 sin > 


? 
mye 3D, (t)= 


OueBHHO, 4TO 
DAL 
4 
Ts x15 x2) Sac (TRV ee) = —\ Trasttiyer(Xa + ta)| Dre {t) ata 
0 


V3 storo culeqyer 


En,n,(f) < ll f (4, X2) — Sng (Tn, 5X1, Xe) Il << f 4, X%g) — Sn, (f3 %1, A i 
+ ll Sn (f5 X14) %2) — Sn, (Tn, X1 %2) || =Ri + Re- (3) 


Ja oueHKH KaxKyoro cmaraemoro B HpaBolh uacTH (3) BOCHOMb3syemMcs: 
HepapeucTBom Pucca (?) 


WSm(l, <Avlfil,, (>. 


Tora, O4eBHHO: 
Rs <Ap Il f (X41, %2) — Tn, [%1; (%2)] |] =A pEn,@ (Pf); (4): 
Ri <M f (1s %2) — Ting [(%1)5 Xa] Il ll Ting [(%1)s %2] — Sing (f5 Xs ¥2) I = 
= Enyeo(f) + ll Sng (f — Tras X19 %2) I< Engeo(f) + ApEn, (f)- (9) 
V3 (4) u (5) cnegyer (1). 


Jloka3aTeabcTBO HepaBeuHcTBa (2). PaccmaTpuBax HepaBeHCTBO: 


(3) B merpuxe L, ouenum R, UH Rg. 
20. 


Vismenup llopaoK MHTerpHpoBaHHa MB  CHuJly Tlep HOAMYHOCTH ieee | 
lO KaxkJOH nMepeMeHHOH, NOJyuHM: 


» 


QT 2c 2 
R <\ \ —\ | f (%1, ) 3 ty) vaca Tn, [~1, (Xe Sg te)] |: | Dis (te) | dt,dx,dx_ < | 
0 0 0 | 


QT 


< ll F rs %2) — Tr, [4s (%2)I Il —\ | Dnz (te) | dla = 


0 


QT \ 
= Enyoo (f)- \ [Dna (ta) | to ( 
0 

Ry <I f (41, %2) — Trg [(%1); Xe] Il + Il Tn, [(%1); Xe] — Sn, (fs X1, X2) IIS 
2m Q7t 2 | 
<< Enyeo (f) + \\ | LN |B eas xa-t ta) — Pog LC4n)s Hatta |+| Dra (ta) [dtarrdes 
0 0 23 | 
<Ennges (f) + \ | Dra(t)| dta: Enaco (F): C 

0 
3 (6) u (7) Nonyyaem . 
Ensna(f) <= C{Engolil ae Ena ibaes (é 
AnasoruuHo MOXKHO MOJJY4YHTb H He€paBeHCTBO 


Ex) SCE ge) Ve) aie (¢ 


(8) u (9) gator (2). | 
TOT Ke Me€TOJ MO3BONHeT JOKA3aTb HepaBenctBa (8) u (9) AA cuyya 
PaBHOMepHOH MeTPHKH. 
J{Henponerposckuit Tlocrynuuio0 | 
C€JIbCKOXOSAMCTBEHHbIM MHCTHTYT 3 V 1956 


UWMTHPOBAHHAA JIMTEPATYPA 


1C. H. Bepuumteii nu, Tp. Marte. uucr. um. B. A. CrexnopaAH CCCP, 38, 24 (1951 
2A. Surmyug, Tpuronomerpuyeckue page, M.— JI., 1939. 
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MEXAHHKA 


Jl. WH. MAH)KEPOH 


O TIPHBEXEHHbBIX YCKOPEHHSAX JIOBOrO NOPAAKA 
HW HEKOTOPbIX HX SKCTPEMAJIbHbIX CBOHCTBAX 


(ITpedcmaeaeno axademuxom H. H. Apmoboaescxum 6 VIII 1956) 


Tlyctp w'i) — ycKopeHne n-rO Mopayka TouKH M TBepyoro Tena, Haxoys- 


GerocA B MVIOCKO-NapaJWIeJIbHOM J[BHXKCHHH, BbIPar%KeHHOe OOOOMLEHHBIMH (pop- 
MyJlamH Comosa ('), BbIMHCaHHbIMH B MaTPHUHbIX O603HaYeHHAX: 


oy) xo) = Ar ae Gil eS) 
aoac) iz ie 18 B, —A,, X_ —X29 / (1) 
rye A =A, (t) u Ba = B,(t) onpeqensiorca pekyppeHTHBIMH copMy.slaMH 
Anw= An =f 6Bn, Basa = Bn came 6An, A, = 62, By = 6, (2) 
(==), Leet ee OMI TRE 2 nimett AD oti) 


yw 0 =06(t)—yron BpawleHua Teva. 
* 
' Teopema 1. Teomempuueckoe mecmo mouex M*, onpedeanemoix eex- 
« 
MOpHolm ypaeHeNnuem 


rye =u a awe, (3) 


2de M —mouka, naxodsuyasca na Hekomopolt npsmoit (Dy), yeacmeyrowyett 
@ NnaAocko-napanreAbHom OeuoceHuu, ecmo npsaman (Dy), OOpasyroiaan Cc 
npsamott (Dm) Yeon en, onpedeanemolti coomnowenuem 


Bn 


eA (4) 


OueBHAHO, UTO yrON %, 3aBHCHT JIHUIb OT COCTOAHUA JBHXKeCHHA paccmarT- 
puBaemoro 3BeHa B j{aHHbIii MOMCHT BPeMeHH H OT BbIOpaHHoro 3HayeHHA 
NMapametpa Aj. 

Teopema 2. IIpueedennole yckopeHun n-eo0 nopsdKa, eeedenHole 6 (7) u 
onpedensemole COOMHOWEHUAMU 


(n) 
WwW 
wi”) sea Ee) AM 2 = 


n 


(n=1,2,...), (5) 


20e A, (u Bn) eblpascaimca pekyppenmnoimu opmynamu (2), xapaKkmepu- 
Sylomca aKcmpemancHolm ceoticmeom GbynKyuu (4) Yea Sp. 

Teopema 3 (o pacipeyesnenuu yckopenuit Jro6oro mopsayKa). [eomem- 
puueckoe MmecMo KOHYOG NpusedeHHbLX YCcKopeHut N-20 nopsAOKA mo4eK npA- 
moti (D), Haxodaweticn 6 NACCKO-naparreAcHom OeusceHUuU, ecme npsmas (D;), 
nepnenouKkyAApHan K OAHHOl. 

Teopema 4 (0606meHHaad Teopema Koreabuuxkosa (*)). Oxpysicnocmu, 
umenuue Ouamempamu npueedeHHole YCKOpeHua n-20 nopsxOKA mMoueK KaKOeO- 
AU6O meepOo20 mena, HAXOOALYEZOCA 6 NACCKO-NAPAAACALHOM OBUICeHUU, Npo- 
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XOOAM 4epes MeHOBeHHDI YeHMp YcKopeHutt moeo xe NOPAOKA Pn (X1Pq> X2Pp 
Oannoll 6 mampuxHolx OO0sHALeEHUAX CACOYIOWUM PABeHCMEOM: 


“ip, ae 1 A, = Be 

= No 
*oP, Xa A?+ Be a, Ay 
Teopema 5 (o606mennan Teopema mojo6ua). Koryol ycKkopenut n-e 
nopadKa moueK meepdo20 mena, HAXOOMUYe20CA B NAOCKO-NAPAAACALHOM OBU 
MCEHUU, 6 Mom CAYyUae, KO@OA HaKaNA aMUX YcKOpenutl nometweHol 6 OOH 


mouky, o6pasyiom queypy, noOo6xyio smomy meepoomy meay, noseprymy 
Ha Yeon 


(n+1) 
wae 


Hint. 2.4) (€ 


ae 


B 
6, = are tg =~ ; (7 


20e A, u Bn onpedeastomca coomHowenusnmu (2). 

YcTaHOBJIeHHble TeOpeMbl CJIy2xKaT OCHOBOH pxaga Teopem (7,6) H MpHBOLA 
K HOBOMY MeTOJYy, Ha3BaHHOMyY Me€TOROM MPHBEAeCHHHIX YCKOPE 
HUH WI60ro0 NOpAAKa, BbIpaOoTaHHOMY KOJIJIEKTHBOM TO’ PpyKOBOR 
cTBOM aBTopa. MeToy MpHBeeHHbIX yCKOpeHHH JKOOrO MOpALKa NOSBOMAET 
HCXOJf# M3 W3BeCTHBIX KNaccudukanuH VW. MW. Apro6onescxoro (*), I. I. Ba 
paHopa (5) uw wp. HW u3syyeHHa HawOoslee XapakTepHbIX rpynn Accypa 
IIpOBeCTH BeCbMa IIpocToe CHcTeMaTHYecKoe HUCceqoBaHve rpaco-aHaJUTHYE 
CKMM CMOcOoOOoM KvJlaccH¥ecKOH 3ajjauH O pactipeyeyeHHM yCKOpeHHH TepBor 
nopaAyKa wa Bcex rpynm Accypa, OTHOCAMIMXCA K TJIOCKHM Me€XaHH3MaM. — 


SAcckuH NomMTexHuYeCKHH WHCTUTYT Tlocrynuuio 
Accht, Pympiuckan Hapogyaa Pecny6uKka 11 VII 1956 


WMTHPOBAHHAA JIMTEPATYPA 


1Jl. UW. Mauxepou, JIAH, 102, ® 4, 705 (1955). 20. WU. Mauxepor 
JIAH, 102, Ne 5, 897 (1955). * A. Tl. Koteabuuxkos, Marem. cOopu., 34, 238 (1927) 


4U. HW. AprobOonescKkul, Teopuax mamwun wu mexann3mos, M., 1953, crp. 11% 
°T. [. Bapauos, Tp. cemuyapano Teopua MallHH Hw Mexanu3mos, 12, 46, 15 (1952: 
$9. B. UlnoapexKxuit, Atomnaa dusuxa, 1, 1951. 7D. Mangeron, G. Dri 
gan, O. Munteanu, Bul. Inst. Polit. Jai, 2 (6), Ne 3—4 (1956). ® D. Mange; 
ron, C. Dragan. Vl. Swizewski, Rev. de Mécanique appl., 1, Ne 4 (1956: 
®*D. Mangeron, C. Dragan, ZAMM (s neuatn). | 
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MATEMATHYECKAA PH3HKA 


# 


Bb. f. KOPEHEB 
HEKOTOPDBIE MWIOCKHE 3AHA4UH TEOPHH TEMJIOBbIX BOJIH 
(ITpedcmaeaexno axademuxom C. JI. Co6oaeseim 13 VII 1956) 


B 9ToH 3aMeTKe pasOupaloTca 3ajauH O TeMJOBbIX BOJHaX B TWacTHHaX, 
OMHHAa A KOTOpbIX OCTaTOUHO MaJla; TeMMlepaTypa cuHTaeTCA NO TOJILHHeE 
[OCTOAHHOM; YeJIbHaA TeNJIOCMKOCTb C, TWIOTHOCTb p H KoOS*dHUHeHT Ten0- 
IPOBOAHOCTH 4 MOCTOAHHBI; KOOPAHHATHbIe OCH xX, Y PaCHOJORKUM B cpefHelt 
NOcKocTH. Sylecb paccMaTpHBaloTCA Ba THMa PpaHHYHbIX YCMOBHH MO MIOCKO- 
TAM Z = +//2, KOTOpPble MbI HA3O0BeM COOTBETCTBEHHO BepXHel H HHKHeH MI0- 
KOCTbIO: 1) o6€ MIOCKOCTH ABIAIOTCA aWaOaTHYeCKUMH TpaHHWaMy; STOT CJy- 
fa cCoBlaflaeT C MVIOCKOH 3a aveli O TeENJIOBbIX BOJIHAX B HeOrpaHHYeHHOM LH- 
HHApe; 2) 10 OOCHM TVJIOCKOCTAM IIPOHCXOMUT TelMOOOMeH CO cpefoH, oOnH- 
‘bIBACMbIM] PPaHHYHbIMH YCJIOBHAMH TpeTbero pofa. Ja OOOUX csyUaeB 3a- 
jada O TeMJIOBbIX BOJIHaX HMeeT MHOFO OOUero ¢c 3afayaMH OO u3rHOe IIHT Ha 
7pyroM OCHOBaHHH. 

1. I]nockaa 3afaua TeOpHH TelJOBbIX BOJIH IPH ycJIOBHAX MepBoro THNAa 
ynucbiBaeTcA udpdepeHurabHbIM ypaBHeHHeM 

2 2 @ : 

: i a= yo TF Hy) sinet, (1) 
“ye T (x, y, t) — Temnepatypa, OTCUHTHIBAeCMaA OT HEKOTOPOM cpeqHel TemMe- 
datyppl 7); F (x, y) —3aKou pactipeleieHHA HCTOUHHKOB Tella, KOTOpble, AWA 
2OKpallleHHA 3anHcH MH He HapylWwias OOMHOCTH, OyeM CYMTATb HaXO/AWLMMKCA 
fObKO B pase sin wt (w — KpyroBas YacToTa, a = }/cp); KpOMe Toro, NOOK, 
ITO B PpaHHYHbIX YCOBHAX NO KOHTYPY MlacTHHbI (HJM COOTBETCTBEHHO 0 60- 
KOBOM MOBePpXHOCTH WHIMHApa) MpaBas YacTb MpefcTaBlseT HeKOTOpy!o (PyHK- 
MIO yr KOHTypa, YMHOXKeHHy!W Ha Sin of. 
Ecau Bp (1) nonomutp F (x, yy = 0, TO 


T (x, y, t) = 9 (x, y) coset + , (x, y) Sin at, (2) 
rye © (x,y) H (xX, Y) YAOBMeTBOpAIOT AUPppepeHUNasbHOMy ypaBHeHUlo 
V2V2o + (2) o= 0) (3) 
M, Kpome Toro, 
PMS (4) 


Ilepetizem K Oespa3MepHBIM KOOpAMHaTaM, IIpHMeM B JlaJIbHeHIMeM TMOJIAp- 
Hyio cucTemy KoopguHarT (6,0), rye F=r/l, r= V+ y, lL=Va/o. 

Ham gocratouno ualirm y(x,y), Mocie storo (2) u (4) ator MomHoe pe- 
weHve 3aauu; Tak KaK © yJOBJIeTBOpseT ypaBHeHHlo (3), pelleHne KOTOpOTO 
JOCTATOUHO XOpolo pasoOpaHo B TeOpHu usrHOa IWIMT Ha YNpyroM OCHOBa- 
HMM, TO, KaK YXKE OTMCYCHO, BbIKaKH BO MHOrHX cslyyaAx OOserualoTcs. 

PaccmoTpyM 3ajauy O TOYeUHOM HCTOYHHKE HHTCHCHBHOCTH Qsinwt, npH- 
NOXKCHHOM K HeorpaHWyeHHOH WwlacTHHe; TOUKY MNpwJOxKeHHA HCTOYHMKa MPH- 
MeM 3a HavaJlO KOOPAHHAaT; 3 CKa3aHHOro paHee cuwlelyeT, ITO P OyfeT or- 
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JMYATbCA TOJbKO MOCTOAHHbIM MHOXKHTEJICEM OT pelmenHA Tepua JIA CHJIb 
TIpHJIOKeHHOK K nulaBaroulen IwlacTHHKe; JIErKO MWOKa3aTb, UTO 


9(t) =, fo), (5 
T (i, t) = <2 Ifo @) cos wt — gp (@) sin wf], (6 


rye fn(@) tign() =H™ (Vi); Kpome Toro, O603HaYHM tn (&) + i0n (6) = 
= In(&V i). 

Viuterpupysa (5), merko naliyem (6,6), a sarem T yma cuyyaeB, Kory 
MCTOUNHKH pacipeeJieHbI 10 KPyrOBbIM OONacTAM. Tak HallpHMep, ecJIM HC 
TOUHHKH gsin@t paBHOMepHO pacmpeseJeHbI 10 OKPy2KHOCTH pafluyca fra= al 
TO IpH 6é<a% 


T = SO {fo (%) Uo (8) — Bo (%) Up (8)] cost — 

— [To (%) Yo (€) + So (%) Uo (&)] sin ot}, | 

mpu §>a (7 
T =2I {ug (X) fo (8) — 20 (1) Go (@)] Cost — 


— [0 (%) Fo (&) ++ Uo (%) Zo (&)] Sin wf}. 


Pyukunn o(é, 6) Aaa 3aqauH 06 ucTOUHMKax gé&"cosné, pacnpeyeseHHbI: 
10 KPyrOBOMY KOJIbILy HJM Kpyry, MOXKHO NOJYINTb W3 pelleHHh, NpuBeseH 
HbIX B (1), MOJlarasi, YTO Gg — MHTCHCHBHOCTb HCTOUHHKOB MH BBeAA ONOJHM 
TeJIbHbI MHOKUTeIb D/dAli7, rye D—unsaungpwueckaa xecTKocTb, 1, — 
XapakTepHcTHKa FHOKOCTH. | 

IIpumMenaa O6bluHbIe Tpvembl (H3JI0X%KeHHbIe, HalpuMep, B (*)), Halyem 
oOaBAd K MNOJIYYeHHbIM pel€HHAM MHTerpasbl OMHOpOAHOrO ypaBHeHHs 
Bua 


Tr = [6,Un (&) + 20n (§)] cos wt + [D1 0n (€) — Btn (€)] sin ot + | 
+ [Osfn (6) + Os8n (§)] coset + [bg 2n (&) — Oafn (§)] Sin ot, (8 


TemepaTypy B KpyrsiOH MwiacTHHKe WJIM HeEOrpaHH4YeHHOH MwacTHHe c OTBep: 
cTHeM. 


Jlasa Toro uTo6bl OOeruvTb BbIKIa{KH Mp OTbICKAHHH KO3pPHUHeHTO: 
by, by, b3, by, B HEKOTOPbIX CJy¥aHX YOOHO MOMb3OBaTbCA METOJIOM HauvaJiE 
HbIX TapaMerposB. DynKUMH, OOMaaioulve CBOHCTBOM eHHHYHOH MaTpHIbl 

* * * * 
o6o3sHauHM Y, (a, &), Yg(a,&), Ys(a,&), Ya(a, &). Sra dyHKunH MOxKHO NOW 
4WHTb C MOMOUIbIO (opmysibl (2) u3 (1); Tak, Hanpumep: | 


Yz (a, &) = —Y (m, &) coset + Y, (a,'€) sinat, (¢ 


rye Yj, Ys—coorgercrsyioulwe PyHKUMH JIA Kpyrsoli nmacrHHKu Ha yripy 
TOM OCHOBaHHH, KOTOpbIe TIpuBeseHb! B (1). Orcroqa 


Vy (a, &) = J [G0 (a) to (8) + fo (&) Yo (8) — Vo («) fo (€) — Uo (&) Bo (I, 


Ys (x, 8) =~ [— fo («) wo (€) + 26 («) Oo (&) + to («) fo (&) — 00 (&) Bo (EI. 


PaccMoTpuM lslocky1o 3aqauy O TeMOBbIX BOJHAX JA NWacTHHKH c aqua 
OaTHYeCKHMH OCHOBaHUAMH HH WMJIMHApa, CuvTaa, YTO NOMepewHoe ceyeHn 
OrpaHHyeHO NpOCTbIM KOHTypom C, HMeIOULHM HelpepbIBHy!IO KPUBH3Hy. 

TlooxuM, YTO TemMepatypa Ha KOHType 


T (cs) = Fy (s) sinwt + Fe (c) coset. (1d 
30 | 


ecb H HHXKE oO ECTb S-JyroBadh KOOpfHHaTa TOUKH KOHTypa. O6osHayuM 
= r/1 — TipBeyenHoe paccTosnne MexK)ly TOUKOM KOHTypa H TOUKOLi OOacTH. 


YACM HCKaATb peluleHHe B Bue 
« 


T (x, yst) = \ vs (8) Kids +(e (s) Kids, (11) 
(@) 


(3 


Ki = [fo (4) sin ot — go (4) cost] cos (ns, 11), 


: 12 
Ky = [2 (4) sin wt + fo (7%) cos wt] co8 (Ns, 11), fe 


» Uy — HeEKOTOPHble MOKA HeH3SBeCTHbIe MJIOTHOCTH oco6eHHocTeH. 


; Tax Kxax K,, K; YHOBJIETBOPAIOT Wud depenWnasbHOMy ypaBHeHHio 10c- 
1X TeEMJIOBbIX BOJIH, TO MpescTaBsIeHHoe bopmyvioH (11) pemwenve yoBueTBO- 
1eT judpepeHWvaJbHOMy ypaBHeHHIO TenwoNpoBoyuocTtH. HyxHO HaliTu 
YHKIMH U4, U2 TAK, UTOOK! YOBJCTBOPHTb TpaHHUHbIM yCJIOBUAM. SameTuM, 
0 upu 7-0 cdynKunsa fy ocraerca orpanuueHHoli, tbyHKuuA Yo —>2/r7, 
YSTOMY, BOCHOJIbSOBaBIIHCb H3BeECTHbIMH pesyJIbTaTaMH TeOpHH wlorapHdpMu- 
‘cKOrO MTOTeHIMana, NOWyYWM pH cTpeMJIeHHH TOUKH O6sacTH K TOUKe- 
MHTYpa CuleyIoulve Ba HHTerpaJbHble ypaBHeHHs: 


2 (2) + | ws (8) Kin (2, 8) ds + | us (s) Kun (@, 8) ds = Fa (2), 


) G Gs (13): 
| = 2a (2) + \us (S) Kia (2, 8) ds + | no (s) Kao (2, 8) ds = Fi (2), 
G G 
e 
Kis = — Ka = 20 (Me, s) COS (Mls, Tx), (14) 
i Kis = Kat = fo (te, s) COS (Ms, 11). 


rO CHCTeMa HHTerpaJbHbIX ypaBHeHHii WPpexrombMa BTOporo pola, KOTO- 
if pelliaeTca HM ucCCuefyeTcA OObINHbIM OCOpasom. Bee BbiKJayKH COXpaHAloT- 
i; TEOpeMa e/[MHCTBEHHOCTH 3/[eCb HMeeT MeCTO, TaK Ke Kak HM B OObIYHOH 
jaye Jlupuxue. ; 
CoctTaBuM HHTerpaJIbHbIe ypaBHeHHA JI TpaHHYHbIX YyCJIOBHH BTOporo» 
sya. Ilon02%HM, 4YTO NOTOK Telia, NpOxXoAAMMH Yyepes rpaHHlly MacTHHKH, 
3ACTCA 3ayaHHOH (dbyHKUHeH, a HMeHHO qa = Fy (9) cos at +- Fy (cs) sinel. 
O-NpexkHeMy TpeAcTaBuM pellleHve NocTaBJeHHOH saqaqH B Bue: 


| T = \\1n (8) Kods + (us (s) Keds. (15) 
| € C 

IlonoxuM 
K3 = fo (4) sinwt — gy (4) coset, (16) 
: Ki = 80 (4) sin ot + fy (7) coset. 
| Tak Kak q(s) = —)A ee LO 

ST _ — Quy (2) coset + 21 (2) sin ot + \ vs (s) K3(s, 6) ds + 

| 2, Cc 
| + \ v2 (s) Ke(s, 9) ds, (17) 
Cc 


* * * 
eK;= dK3/dno, Ke =dK,/dng pu 4 = Mo, $. Orcioya nomyyaem Ba HH- 
TPaJIbHbIX ypaBHeHHsA. 
AnanormuHbim o6pa30M MOxXHO TosyyHTh ypaBHenua WPpejrombMa AIA 


JAHHYH‘IX YCJIOBHH TpeTbero poja. 
oie 


2. PaccMoTpHM TeIJIOBbI€ BOJIHbI B HeEOrpaHHyeHHOM MlacruHke MpH Py 
HHUHbIX VCJIOBHAX TpeTbero poya Ha BepXHelH WM HMKHEM MOBeEPXHOCTs 
B 9ToM CJlyyae ypaBHeHHe TeIJIONpOBOAHOCTH MIpH OTCYTCTBHH MCTOUHHI 
UMeeT BHI 

oT 
MV?T = 28T + coh, 
rye 6— koadpuyweuT TenwooOMeHa. Pemienve OyfeM HCKaTb 10-lpexKHe 
B Bue (2), IpHyeM, NocsIe Mepexoyqa K Oe3pa3MepHbIM KOOPJMHaTaM, ¢ yAC 
JICTBOpAeT YpaBHeHHI0 


V2V2o — 26,V0 + o = 0, (1 


rye 
Wiis eee & ceaye rusibeteeyoee ee eee 
0 487 c®p®p2me? *~ fn? “2 V42+ Ophea 


Sylecb MO2KHO BOCHOMb30BaTbCA aHadorveli c 3ayqayeli Oo muTe Ha yup 
TOM OCHOBaHHH, pacTAHYTOH CHlaMH B CpeAHHHOM MOCKOCTH. 
IIpu yelicrsuu ToyeuHoro ucTOUHNKa TOJy4MM 


¢ (&, 8) = fo (&), (1 
rye 


fn (@) + ifn (t) = HY (Ge), Y= > arc 


B paccmarpuBaemom cutyyae 
1 
1 = Gnaplv'? + Pos 24] 
¥ Tlocse NpocTeIx mpecOpasoBanuii nomyyaem 


T = © [fy @) cost — Bp ({) sina]. 


MuTerpupys 9To BEIpaxkenne HW NpOBOMA Te Ke BLIKNAIKH, KOTOpble Ob Mp 
BeJCHbI BbIUe, HAaeM COOTBETCTBYIONLHE PeLCHHA; MPH STOM MOXKHO HO 
6e3 MepeyenoK HCNOIb30BaTb MHOrHe cbopMy.bl, NipHBefeHuble B ('). 


Tlocrynuso | 
19 IV 1956 | 


UMTUPOBAHHASA JIMTEPATYPA 


1B. FP. Kopeues, Bonpocsi pacuera OaJl0K H WHT Ha ypyrom ocHoBauuy, M., 19) 
25. IT. Kopeunes, JAH, 107, Ne 2 (1956). . OnOHE 


(Se) 
LS) 


Jloxrnaye AkanqemMun uwayr CCCP 
1957. Tom 112, N& 1 


PH3BHKA 


B. B. AJIMMEPC], WH. H. FYPEBHYU, B. M. KYTYKOBA, A. Tl. MHIUAKOBA, 
B. A. HAKOJIBCKHM u JI. B. CYPKOBA 


H3Y4EHHE B3PbIBHbIX JIABHEH, OBPASOBAHHbIX 
KOCMHYECKHMH YACTHLUAMH BOJIbIUOH IHEPPHH 


(II pedcmaeazeno axademuxom A. H. Aauxaxossim 28 VIII 1956) 


B craTbe MIpMBOAATCH IpeABapUTeJIbHbIe Pe3YJIbTATLI 1O H3YYeHHIO B3PbIB- 
IX JIMBHeH, BbISBaHHbIX KOCMHYCCKHMH YaCTHWaMH OONbIIOH SHEPrHH, Noy- 
Hble 1p OOpadortkKe 29 JMBHel MeETOAOM 9MYJIBCHOHHOM KaMepbl. OMYJIbCHOH- 
d KaMepa cocTosvia 43 100 cioeB AHametpom 10 cM H TOMO 450 w kK arxKIbIi. 
Wa HCHOJb30BaHa IMYVJIb- 

a HUK®M runa «Pp». Taowmma 41 
imepa Oblla oOny4eHa 


eTpaToctepe Ha BBICOTe 5 ek 
KM B TeyeHHe 7 4ac. B Mae oe ee a 2 Beal | het, 
Sor. “Pap ce Ne alee tote AA a 
| Ebel) teas PS a Qe = 
-Hpocmotp 9MyJIbCHOH- 
IX CJOeCB NPOBOAMICA CH- ‘ 
— i) 
eMaTwecku mo moma 4 | % | o |astis) go | 20 | ol7 | oto9 
. 3 a {+4 a1. | aoe! 0,69 0) 0.95 
yBeumueniem ro To X ; : WieacAnWeeoieis bea lioegs 
‘1,5 Ha  MuKpocKorax 5 os 13413 | 39 | 25 065 «| 0.8 
BH-2. Tipx mpocmorpe | % / 35/8) |] [aia 
f ‘ p + : j 
(KCHPOBaJIMCb B3DPbIBHbIe = os “one a a Le oe 
BHA C 4HCIOM peJATH- 10 n 6+9 22 | 40 0,85, 0,8. 
eTCKUX cieqoB Nn,> 5, ‘8 é z oe Ae Pomlaonente7 
CMOJIOXKCHHBIX B OCTATOU- i Pp 0 aa ae q , d Noes 
/Y3KOM KoHyce (10 YHCIy 45 Hee 542 10 2,5 | 0.4 0,42 
16 = 1148 12 7.5 10.45 | 0,12 
PHBIX H CepbIX CJIeEQOB AH- 47 = oer (G0) 9) 08 a abe 
PHMUHAalNA He MpoBOsH- 18 P 1,5 rai me) ik 0.0028 0,09 
Cb), a TaK%Ke CTPYH, CO- 20 = 10+10 | 17 9 10,25 | 0,54 
24 = 13412| 22 | 15 10,02 | 0,54 
pxaiive YHCNIO peJATH- 2 n 6+2 45 | 45 0,83 | 0,08 
. 3 z 1348 20M CH 0,618 hIRO 6 
CTCKHX CNeIOB Ns > 3. Si Z 44,5 | 447 93 13 0,05 | 0,06 
B pe3ybTaTe MpocMoTpa —_25 n 6+2 fam aerge © hd: 86 10,94 
3 6 26 p 0 8+8 26 15 0,12 0,67 
,o CM? (bOTOIMYJIbCHH ObI- oH p - ane fe leap 074 0:9) 
6 28 = FED) 1183 32 0,44 10, 
HalijeHo 27 BS3PBIBHbIX 38 +) FER GE bal ts aa 44 a 


BHeli H 29 ctpyH. IIpu 
IbHEHUIeM lIpocJlexKHBa- . 
M cTpyit vepe3 SMyJIbCHOHHY!O Kamepy ObIWIO HaliqeHo, ITO 2 43 HHX OepyT 
4e Hatalo 43 3Be3I, ocTalbuble 27 cTpyli oKasaHCb 9JIeKTPpOHHO-POTOHHBI- 
| JIMBHAMH. 

Haiiqenupre TakuM 06pa3oM 29 B3pbIBHEIX JIMBHeH OOpadaTbIBaJINCh Ha MHKPO- 
me c yBemnuenuem 90 x 15 x 1,5. [Ip o6paborKe onpesemAIMCbh NepBHu- 
< UaCTHIA, BbIsBaBIad JIMBeHb, UYHCO PeJIATHBHCTCKHX YaCcTHIL B JHBHE 
W3MepAOCh YrsloBoe pacipef{evieHHe JIMBHEBbIX WaCTHI, OTHOCHTCIbHO OCH 
BHA. YIsIbl B WIOCKOCTH 9MYAbCHH % M YruiiO NorpyKeHHaA B H3MepsJIHCb 
ouHOcTHIO Wo 1°. Yrnosoe pacnpeseswenve YaCTHI JIMBHA OTHOCHTCbHO OCH 
BHA OMpeWeAMOCb C MOMOL[bIO Ciel|HaJIbHO CKOHCTpyHpOBaHHoro BBs Ag 
com mpHOopa. Kaxkylad MBHeBad YaCTHIla HaHOCHMaCb Ha aJOMHHHEBYIO 


TAH, r. 112, Ne 1 a 


cepy, Ipwvem yrubl « H B OTCUHTHIBAIHCb C MOMOUIbIO AByX Cllel\Mab 
auMoos. [IpoctpaHcTBeHHble yIJIbl JIMBHEBbIX YacTHH, HaHeCeHHBIX Ha cpp 
ONpeeIANHCb ‘C TOMOLLbIO TpPHcTaBHOH Nosycepbl, CeaHHOK 3 Tiel 
rulaca, C HaHeCeHbIMH Ha Heli WIMpOTHbIMH (9) H AOMTOTHBIMH (~) yruiamu. C 
MOIIbIO C(epbl JIA KaAKOrO JIMBHA ONpeAeAJICA yrou %1),, B KOTOPOM 3aK 
yeHa TOJIOBHHAa JIMBHEBbIX YaCTHU, a TaK*Ke pacnpeseseHHA 10 yrsamM 9 } 
Kpome Toro, ompeyensauica yrom Q Mexy OCbiO CHMMeTPHH JIMBHA HW Halipai 
HHeM YaCTHUbI, BbISBAaBWUeH JIMBeHb, JIA TeX CydaeB, B KOTOPbIX NlocwJe 

100 JOCTOBeEPpHO MOFv1a OBITS OIpejese 
CBofkKa 9KCIePHMeCHTAJIbHBIX pes} 
TaTOB lpefcTaBsena B Taos. 1, 
Ns — YACIO PeJIATHBUCTCKHX Cue 
B JIMBHe, Ny, HU Mg — COOTBETCTBEE 
YHCJIO. YePHbIX MH CepbIX cwlefO 
3Be3ze. 

Ha pune. | npeycrapnen rpat 
3ABHCHMOCTH Ns OT Oy, Kapil 
BeHb H300paxKaetca TouKoH. Ha 
CyHKe ocoOo BbIJeJIGHbI TOUKH B ¢ 
WaaxX, KOra JOCTOBepHO M3BeC 
IpHpoa YacTHUbl, BbIsBaBIUeH 
BeHb. Ha puc. | JMBHM, BbISBaHI 
TSXKEJIBIMM UacTHUaMH, oO6pasi 
ocoOyto oOOlacTb H XapaKTepHbI 3 
YHTeJIbHO OOJIbIIMM UHCJIOM JIHE 
00 D 7) Ww BbIX WaCTHI. ; 

Py, ——> Ec mpeQnouoxkuTb, uTo Ha. 


2 ) 

AeHHbIe JIMBHH OOpa3yiorcs B pesy 

Puc. 1. 3aBucumocth n II . | 
JCHHBIX JIMBHeH: a suoae ie re fet BYRIOE RY ROU ae 

id= , BbISBaHHbIe Helt- » 

TPOHOM HIM MpoToHom; 6 —suBun, BeisBannnie HM, TO CileyeT ORKUMAaTh, YTO Bi 
%-4aCTHHeH, 6-—JIMBHH, BbISBaHHBIe Taxe- CTe€Me WeHTpa HHeEplHH AByXxX CT 
JIBIMH YaCTHWAMH, e@— JHBHH, Aaa KOTOPBbIX KHBarwolmwuxcaA YacTuy yl JIOBbIe i 


NpHpofa MepBHYHOH YaCTHUbI He onpejleseHa TpefeJIeHHA JIMBHEBbIX UacTHIL oy 
(HYKJIOH JI a-yacTua). Cnnomuaa KpH- ! 


Bad — 3aBHCHMOCTb MeXKAY 1, Sy, corjlacHo fare eH OTHOCHTeJIbHO 
reopun Depmn (4) na = 7/2. II]pu taxom Mpec 
XKCHHH SKCHE€PHMeCHTAaIbHO H3Met 
HI yro 4, OTBeYaeT B CHCT 
HeHTpa HHepUMA AByX CTaIKMBalOWMXCA YacTuI yray Oy, y = n/2. 
Tlonyyatouecs npn stom dopmyvist nepexoqa B CHCTeMy WeHTpa HE 


UMH ANA CiyYat MpesebHO PAMATHBUCTCKHX JHBHEBBIX 4aCTH I 6y 
Tora UMeTb BUI: | 


0+. 4 

i 2 ee 

ctg = fsie 
Te ctg D1), ? 


rye %— yrom smpnesoi uyacruun p Ja6opaTopHoli cucreme Koopyui 
§ — yro B cucTreme weHTpa HHEPLHH; ye = 


aero 8 — ckopoctb j 
*KeHHA WeHTpa uHepunH. 
C Apyrok cropou, wicno AMBHeBLIX YacTH CorsmacHo TepMoyuHaMi— 


CKOH Teopuu Pepmu cBa3saHo c sHeprueli CTAJIKHBaloulHXCA HYKJIOHOB BE 
creme WeHTpa MHepluM No dopmyuie 


Esha 3 
ns; == R ( at) = ky, 


rye E — 3neprua B NaOopaTopHot cucreme, & = 1-2, 
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| Takum o6pasom, B npegnonoxKennH HYKJIOH-HYKJIOHHOrO +Me€XaHH3Ma_ 06- 
j¢SOBAHHA JIHBHA MO%KHO HaMHCaTb CJeMyIOWLyIO 3aBHCHMOCTb MEXx,y Ns 


1]J9s 
ns = kV ctg 9, (4) 


Ha puc. 1 mpupegena sapucumocrh n, oT 01), B TIpeQMOJIOx%KeHHH, TO 


Hz puc. | Buuo, 4ro HeKoTOpble AUBHH YAOBJIETBOPAIOT COOTHOMeHHIO (4) 
MOPYT ObITh OTHECEHBI, TaKHM OOpasoM, K Cu¥VaHM HYKJOH-HYKSOHHBIX 
jsavMofeucTBu. Ofuako, Kak OyJeT BUAHO M3 JambHeliMero, yrmoBble pac- 
{PeAeJICHHA JIMBHEBBIX YaCTHIL MPOTHBOPedaT TAaKOMY 3aKJIOUeHHIO. 


a 
120 Us a 0 160 6 
100 110 
\ 100 
1 80 90 
oO 
iz 60+ 70 
60 
40 50 
40 
2 30 


20 60 100 40 100° 2 60 100 140 100° 20 60 100 40 100° 20 60 0 140 R80" 


b..4— —— 6 —— oh Se 


u,.UW u.u Qu 


Bic. 2. YraoBple paciipeweJsIeHHA JIHBHEBbIX UaCTHI: @— JIHBHH, BbISBAHHbIe TAXKECJIbIMA 
enn, 6 — BbI3BaHHble HYKJIOHAMH, 6 — BbISBaHHble HYKJIOHAMH H &-YaCTHILAMH; @—JIMBHH, 
OTOpble COrlacHO COOTHOWeHHIO (4) MOryT ObITb OTHECeCHbI K HYKJIOH-HYKJIOHHbIM B3aHMO- 
3 WeHcTBHAM (cM. puc. 1) 

— Cnomompio dopmyu (1) u (2) Onin HaliqeHbI JIA KaxKJOrO IMBUA 3HaveHHA 
¢ M COOTBETCTBYIOMHe yIvIOBble paciipeesleHHA B CHCTeMe WeHTpa HHeEpuHU 
(6). Ha puc. 2 u306parKeHbI MOyYeHHbIe TAKUM OOpa3s0M CYMMapHble yrJIOBbIe 
aciipeqenenua. M3 pucyHKa BHHO, 4TO BCce JIMBHH, BbIsBAaHHbIe HYKJIOHaMH H 
-YacTulaMu, XapaKTepHb!I 3aMeTHOH ACHMMETPHeH OTHOCHTebHO yrsia 6 =«/2, 
TO MpOTHBOpeYwHT MOJeH BOSHHKHOBCHHA JIMBHeM B HYKJIOH-HYKJIOHHBIX 
OyMapeHuax. CreyeT Np 3TOM OTMETHTb, JTO yruoBoe pacripeyesmenue f (4) 
JIA JIMBHeH, BbISBAHHbIX THIKEJIbIMH YACTHUaMH, OKa38aslOCb CHMMCTPHUHbIM OT- 
OCHTeIbHO 0 = x/2, XOTA STO 3aKMIOUeHHe He ABJIAeTCA MOCTAaTOUHO OMpeye- 
€HHbIM BBHAY HeOOJIbINOTO YMCA HAOMIOMeCHHbIX Cy4aeB. 

IIpu usyyeHuu pacipeyeyeHHA JMBHEBbIX YaCTHL 10 a3HMYTaJIbHOMY yruly 
WIA HECKOJIDKHX JIMBHeH Oba OOHApyKeHa 3aMeTHAA ACHMMETPHA YIJIOBOLO 
acipeyenenua f (9). 

Iipuseyenupie B Tab. 1 3HaveHua P mpecTaBnsioT coOol mMupcoHoBcKHe 
ePOATHOCTH HaGwOeHHA JaHHOM BeJIMUMHbI ACHMMeTPHH B pacripejjerweHun 
(9) WI Kaxk]OrO JIMBHA B IpeANOOReHHH, ITO HalieHHble CJlyYav AaCHMMeTPUU 
BIIAIOTCA CJICRCTBHeM CTaTHCTHYeCKHX (blyKTyauHh. Benmwunnbl NMpCOHOBCKHX 
sposTHocteit P (7?) OblIH oNpeseseHbI 10 Taam Jia 3HaYeHHM y*, KOTO- 
BIE HE BHIMHCIAHCb MO (opMyvie 


le N — nomHoe 4HcO AMBHeEBbIX YaCTHIL B JHBHe; k — 4YHCNO HHTepBaJOB 

a3OUeHUA 110 yruly @; N; — YHCNO MBHEBBIX YacTu B i-m HHTepBase Ag. 
CneyeT oTMeTHTb, YTO B pase cryyaes BennuHHE! P yaa k= 6 uk = 12 
MecTBeEHHO OTMMUAIOTCA [pyr oT Apyra (cM. wuBHH 6, 7, 18, 21, 22). O70 AB 
3* 30: 


HACTCH CJIECTBHEM CPaBHHTeJIbHO HeOO/JIbWIOrO YHCa YaCTHW B HaOMOMeHHE 
JIMBHAX V CBHJeTebCTBYET O HEMOCTATOUHOM TOUHOCTH ONpefesIeHHA BeJIM4HE 
P. B 6 cayyaax HaQoeHHad acHMMeTpHA OTBeYaeT 3HayeHHIO P < 0,1 A 
emysaes k = 6 u k = 12 (Takue MBH OTMeYeHbI B TAO. | 3Be3fouKOM). P 
3YMeeTCH, JIN OKOHYATEIbHOrO BbIACHEHHA BOMpOca O CYWIECTBOBaHHH JIMBHE 
€ a3HMYTaJIbHOH AaCHMMeTpHel peJIATHBUCTCKUX YaCTHI TpeOyeTcA CyLIecTBe. 
Hoe YBeJIHYeHHe YHCa HaOJIOMeCHHEIX CLyYaeB, WH MaHHble Tau. | WoKHbI pa 
CMATPHBaTbCA JIMUIb Kak IIpeABapUTeJIbHble pe3yJIbTATHI. 

CieyeT OTMETHTb, YTO OONbINaA aCMMMeTPHA HaOMIOMaeTCA KaK Y JIMBHEl 
BbISBaHHbIX TAKCJIbIMH YaCTHWaMu, Tak WU Y JIMBHeH, BbISBaHHbIX HYKJIOHAMI 
M3 ra6n. | BAO TakxKe, YTO B pAe Cly4aeB HaOMIONalOTCA 3HAUHTeJIbHbIe Yrs 
M@KLY HallpaBJIeHHeM JBHXKCHHA YaCTHUbI, BbIsBaBUIel JIMBeHb, WH OCbIO CHI 
MeTpHU MBHA (yrom Q). 

B 3aKmi0ueHHe aBTOpbl BbIpaxKaior OvsarofapHocth JJ. M. Camoiinosy 
u E. C. Bapnnosoli 3a mposBileHHe 9MyJIbCHOHHOM KaMepbl, a Taxxe JI. A. Cmup 
HOBOH 34 NOMOLb B paOoTe Ha MUKPOCKONe. 


Tlocrynusio 
10 VII 1956 


Jlokaayqn Akanemunu HayK CCCP 
1957. Tom 112, N 


PH3ZHKA 


b. Bb. TOBOPKOB, B. H. POJIBAAHCKHHM, O. A. KAPITYXHH, 
A. B. KYLLEHKO u B. B. MABJIOBCKAA 


3ABHCHMOCTb CEYEHHH OTOOBPASOBAHHA x°-MESOHOB 
OT MACCOBbIX UHCEJI AEP 


(ITpedcmaeaeno akademuxom H. E. Tammom 15 VIII 1956 ) 


SaBHcHMOCTh ceveHHli oOpa3soBaHua 7°-Me30HOB (sx) TO jelicTBHeM 
-KBAHTOB TOPMO3HOTO M3JIyYeHHA OTMACCOBbIX YHce Aep A uccmeqoBamach 
padotax ('!—*), nmpHyem makcuMaJibuaa SHEPprHA CNeKTpa TOPMOSHOrO H3Jy- 
|¢HHA BapbupoBasach oT 170 Jo 340 Map, a x°-MesonbI perucTpHpoBasHcb AUOO 
0 OAHoMy (*,*,°), H60 m0 o6oum (1,3) 
-KBaHTaM, H3JIy4aeMbIM Tp UX paciia- 
e. Kaxkypiii 43 TakHX MeTOJOB peru- 
TpauuH «x°-MesOHOB HMeeT CBOH mpe- 
MylecTBa H CBOH HejoctaTKH. Pern- 
TpaluA OHOrO Y-KBaHTa MO3BOUAeT 
WJIbHO IIOBbICHTb CTATHCTHYECKYIO TOU- 
OCTb, OAHaKO IIpH 9TOM MOTyT peru- 
TpHpoBaTbcA TakxKe H yupyro HH 
eylpyro paccesHHble ApaMH 7-KBaH- 
bI. Perucrpalua ByX {-KBaHTOB 103- 
OJIHET BbIJeEIHTb asddpekT o6pasopanua 
/-Me30HOB Ha (oHe JPyrux Mmpoweccos, 
AHakO IPH 3aaHHOM pacnoox*KeHHH 
BYX CYCTYHKOB HaOwsiofawTca 7%°-Me- 
OHBI JIMIUb BIOIHe ONpefeeHHOH 3HEp- 
WH, a 3TO IPHBOAMT K YMEHbILeHHIO 
@PekTHBHOCTH perncTpanwuH 79-me30- 
(OB H3 CJIOKHBIX sep (QA KOTOPbIX 
PH Heyupyrom qdorTooOpa3s0BaHuH HeT 
AHO3HAYHOH CBA3H Me2KLy YrJIOM Bbile- 


a M 9Heprveli) M0 cpaBHeHHIO c %°-Me- a; Sf Da. 7 20 
OHaMH 3 BOOpora. A 


K_ neyocrarkam ie AO Puc. 1. Sapucumocth ceyenuii (otroo6pa- 
MX MOP HCCNeCAOBAaHMH 3aBHCHMOCTH  gopanna m°-me3oHOB oT MaccoBoro 4uMcAa 
n= f(A) CJIELVYET TaK2KE OTHECTH TO 06- apa 0 JIMTepaTypHbIM aHHbim: a— (4), 
TOATEBCTBO, YTO cooTHOMIeHHe ceye- 260 Mas, 6—(?), 237—310 Msp, e—(®), 
mi Ja CNO*KHEIX sep Hu BOJOposa ei eae woe © oe 
, 34 — (*), 260 Mss; e— (5), {200 Mss 
JIM BOBCe He H3y4asocb (*,*), HH On- 
€JeIAOCb H3 Ppa3sHOCTHbIX H3MepeHuit 

napadHHOBbIMH HW rpadHTOBLIMH MuleHaAMH (',7,°) C JOBOUbHO Masoii TOU 
ocTbIO. CBoyka JaHHbIX, NOJyyeHHbIxX B ('—*), mpefcTaBeHa Ha puc. |. 

UTo6Obl YTOUHUTb 3ABHCHMOCTb ceyeHuli (boTOCOpasoBaHuA %°-Me3OHOB B LIK- 
OKOM HHTepBasie MACCOBbIX YHCe AJep, MbI IPOW3SBeM pA SKCMePMMeHTOB H, 
YaCTHOCTH, OCO6e€HHO THATebHOe HCCIeOBaHHe STOM 3aBHCHMOCTH B OOAaCcTH 
ambix A. Jia STOW Wen MbI CpaBHHBaJIM BbIXO] x°-Me30HOB H3 XKHKOFO BO- 
opola, HKUAKOTO a30Ta HW KUAKOTO KHCHOPOAa, 3aNUBABIUUXCA B WHIHHApPH- 
SCKYIO MHIN€Hb H3 HeHonomucTupona IIC-4 (BHyrpeHHult uaMeTp MHWeHA 
J8 MM, HapyXHbIit JMameTp 208 mM, TommHHAa cTeHoK 40 mr/cm?). ®oun oT ny- 
ro MUINeHH cocTaBlan No 1,6% Aaa KUCMOposa u No 8—33% ANA BOROpoa, 
aK UTO JIETKO MOXKHO ObWIO MOMYYNTb pesyJIbTAaTbI C OOJIbIIOH CTeMeHbIO TOU- 
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(on) 


noctu. Jina mepexofa B eMHOM CepHM ONbITOB K Oolee TAXKEIDIM A[paM } 
ViCHoOb30BanlH [Be rpapuTOBbIX MMWeHH. OAHa M3 HUX — WMJIMHAPHyecK 
c quametpom 106 MM — BKJlabIBalacb BHYTPb NCHONOMMCTHPOMOBON MUIR 
UTO TOSBOMAMO HeMOCpeCTBEHHO COMOCTaBHTb ce¥eHHe oTooOpasoBaHHA + 
Me30HOB Ha yrulepoye Cc Boop 
JOM, a30TOM HM Kucopoyom. Jp 
rad rpauToBadt MHLWeHb — IJ 
cKaa, TOMMHOL 3,3 r/cm? — TOM 
Wlalacb HO yrviom 45°K NyYKYTO 
MO3HOFO H3JIyIeHHA B TeX »%Xe Te 
MeTPHYeCKUX YCOBHAX, ITO MHI 
HH 43 amiomunna (1,791r/cM?), Ken 
3a (1,30 r/cm?), megu (1,27 r/cM’ 
Kkagmua (0,928 r/cm?) 4 CBHHI 
(0,541 r/cm?). Takum o6pa30 
MOXKHO ObWIO OTHECTH ceyeH! 
cboToo6pa30BaHHA %°-Me3OHOB 1 


40 CO = 120 160 200 40 80 M9G MIEPeYHCJICHHbIX CJIOMKHIX APE 


K BOJOpoyy. 

Puc. 2. Pasnuunple WaHHble O CIeKTpe TOPMO3- ONbITbI MpOBOAUJIMCh Ha CH 
HOrO H3slyYeHHA WH SPPeKTHBHOCTH perHcTpalW¥H xXpoTpoHeE 965 Msp Musnyecko!) 
Y-KBaHTOB B Hallux OMbITax MHCTHTYTA AH CCCP. Jina yen 


IeHHA Teperpy3KH OTJeJIbHb 
CYeTUMKOB H CX€M COBMAaeHHM MCHOb30BaJICA TaKOM pexKUM PadoTbI ycKoOp 
TeJIA, KOr,a BMeCTO MrHOBeHHOPO BBIKJIIOUCHHA YCKOPAIOWerO HalpAXKeHHA I 
pesoHaTope MpOW3BOAHTCA TlocTeMeHHOe CHHXKeHHe erO aMIMVIMTYbI. 


Ta6Oauna & 
OTHOCHTeAbDHbIe BEJHUHHbI CeYeHHH (oTOOOpasoBaHHA 7°-Me30HOB 


Euaxc= 296 Mos eEyaxc= 200 Mss Evyaxc= 180 M 

— 5, 

Anpo 90° 135° 435° 90° 90° 

6e3 nonpaBOK Ha Apyrue sKpaHUpyloulHe Mpormecc! e nonpasKos | 

Hi it il 4 4 4 | 

cl 12,7+0,1 12,0-40,4 224d) 41 93,2-19 201) OBNg om 

Ni 15,1-F0,4 15,5-40,5 23,2+1,5 | 30,3-2,9 | 34,4 Sa 

O16 47,1+40,2 16,5-0,5 29 5+1,9 ae 

Al? 22, 150, 2 26 ,0-E0,9 40,5--2,9 | 55,545,383 | 53,84 68) 

Feo 938, 5550,4 39,8414 60,4-45,2 | 82,548,2 | 7114.08 

CuS4 44,7+0,9 41,0-40,5 82,0+6,8 | 88,0+8,9 73,6+ 9,2 

C2 62,3-60,5 67,6+2,6 109 443 | 135 445 101 +160 
Pb20? 105, 2+4,2 91 +4,5 176 =34 234 +26 152 eE28 


SHad PopMy pacTAHYTbIX HMMYJIbCOB CHHXPOTPOHA, T. €. CIIEKTP SJIEKTPOH! 
B MOMCHT HX NonaaHWA Ha MHMUIeCHb, HW, IPHHMMasd JIA HeEHCKaXeHHOFO CHeKT 


is 
TOPMO3HOTO H3uyyeHuA Buy f(E)= “Ff > MbI JIePKO MOrJIH OMCHMTS BHA CHeEKTPC 


y-aydel B HaWMXx OMbITaX, U3 O6paxkenublii Ha puc. 2. Kpusaa 1 Ha 3TOM pucy 
ke XapakTepu3yeT BUY CMEKTPa B OCHOBHBIX OMbITAX (Eyaxc = 256 Mas), KpHBy 
2 (Ewaxc= 200 Mop), 3 (Ewaxc = 180 Mas) 14 (Eyaxe = 97 Mos) — Buy cneKt 
MPH NOUOMHHTebHbIX H3MePeHHAX, O KOTOPBIX OyfeT cKasaHO HMKe. Bprx 
™°-ME3OHOB PCFHCTPHPOBaJICA MO HAaOMOACHMIO OMHOFO 3 {-KBAHTOB OT HX pé 
Naja C NOMOUIbIO TeJIecKONa H3 YeTbIPeX KUAKOCTHBIX CIMHTHIIALMOHHBIX CUE 
YHKOB, HallOvIH€HHbIX PpacTBOpoM Tepdenusa B ToMyone (3 r/m). OqHoppemex 
HCTOJIb3OBAINCh ABa TeJeCKONa, PAachONOKeHHbIX MOM OLMHAKOBbIMH WK pé 
upimu (90 nu 135°) yraamu. 

Bese 3a NepBbIM CUCTYMKOM KaxKOrO 3 TeJeCKONOB, BKJIOUABILMCA 
aHTHCOBNAaNCHAA, PacHowlaraJicA CBMHINOBbIM KOHBepTop (6,2—7 r/cm?), mex 
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eet H YeTBEPTbIM CYCTYUHKAMH — aJOMHHUeBbIi (UTP TomMHO 5,4— 

fr/em*. Ilopor perucrpauuu {-KBaHTOB, ONpeeABIIMMCA TOMMMHOH BToporo 

| TpeTbero cCueTYHKOB H (pHIbTpa, cocTaBAd AIA O6OUX TeNeCKONOB 
40 Mos. 6 

i SaBucuMoctb sdbexTuBnocrn peruicTpaluu OOOMMH TesleCcKONaMH y-KBaHTOB 

) 4X sHepruu E uso0paxKaetcs, cormacno aHHOMy B padote (*) (rye npume- 

I ru / E—40 

IIMCb TEJIECKONbI TaKOrO Ke TuMa) COOTHOMIeHHIO e ~ 1 —e a0 KpyuBou 5 
pyc. 2. 

} Pesyupraret onbiros # craTucTHyeckue OUIMOKH IipuBoyatca B TaOm. 1. py 

PUYICHHH TaOMHUHbIX JaHHbIX BBOAUHCh HeOoObUIHE (9—15%) nonpaBKu 


eel 


3 100 130 200 


A 


Puc. 3. SaBHcHMOcTb ceyeHHH oTooOpa3s0BaHHd m°-Me30HOB OT mac- 
coporo 4HCa sep (Halu lanHbie): a—90°, 256 Mas: 6 — 135°, 
256 Mas; @—135°, 200 Mas; 2—90°, 180 Meas 


mA yueTa pa3H¥YHA B MOrOWeHHH y-KBaHTOB B XHAKUX Boopose, azore, 
ucNopofsle H Kpyrsou rpapuTOBOoH MUUIeHH. 

TaBHbIM WCTOUHHKOM CHCTeMaTHYeCKHX OWIMOOK MOrIa ABHTbCA peru- 
[pallu Y-KBaHTOB OT ylpyroro paccesHu, ceYeHHe KOTOporo mpHMepHo 
-(Z?/A)*, & Apyrux skpanupyrouux sddpekT mpoweccos. 

Jima yueTa 9TUX OWMOOK ObIIH MpoBeeHbI JONOJHHTEJIbHbIe OMbITHI MpH 
maxec =97 Mop, IIpwueM Ip 9KCTpanoJAWHH aHHbIX STUX OMbITOB K Oouee BbICO- 
HM 9HeEprAM MbI UPMHMMaJIM, YTO CeYeHHe PasHMUHbIX IKPAHUPYIOWULUX sbpekT 
poueccoB mpH 40—260 Mss octTaeTcaA NOCTOAHHbIM, a HX BbIXO], Ha adpdeKTHB- 
BIH KBaHT pacTeT IIPOMOPUMOHAaIbHO MvioMlaqu Mok KpHBpImMH 6—9 ua puc. 2, 
DECTABIAIONLMMH COOOM MpousBeseHHe CleKTpa TOPpMO3HOrO H3JIyYeHHA Ha 
bdbeKTHBHOCTb pervcTpaluu y-KBaHTOB. BeawuHHa MompaBoK, BHOCHMBIX Ha 
<panupyrome adtexT mpoueccn! AH Eyaxc = 256 Map, ne mpeBbiuaeT 9%; 
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qa Eyaxc = 180 MoB MompaBKu yKa3aHbl B Ta6nuue. HegaBucuMo oT Kakux 6 
TO HU OblIO IKPaHUpyloulx sdpPekT NpPOueccoB, H3 PesyAbTATOB Hallux Bee | 
cneqyeT, UTO AJA NerkUX AMep, MO KpalHeli Mepe BIJIOTb Jo wre | 
Hue (OTOOOpasoBaHiA x°-Me3OHOB PacTeT IIPHMePHO KaK one ~ a 4 
CKOJIbKO CHJIbHee), HM JIMLIb Fyn aun yCTaHaBJIMBaeTCH 3aBHCHMOCT! 
~ A’ls (CM. PHC. o). | 

Sh soins Pen Bie = f (A) KatecTBeHHO MOxeT ObITb oObACHeHA Tex 
UTO Me3OHbI poxklaloTca BO BCeM OObeMe Apa, HO 3aTeM HCTIbITHIBAIOT peat 
copOUMio, TaK ITO H3 Apa BbIXOsk 

JIMUIb UacTb OOpasoBaBlUHXcA Ta 


16 ee 208 ~~ «GBC 43 M9 megoHos. [loqo6OHad HHTeplipeTally 
yt 2 a_i Mab jlaeTca, B wacTHOcTH, B (',*) HI 
cratbe (°), re HaOCHOBaHMM OnTHY 
08 44 cCKOH MOJleiH flaeTcA opMya J 
06 ompeyenenua mpobera peaOcopouy 
: m-M€30HOB IO BUY on =f (A). . 
: Oguako JA KOUMYeECTBEHHOD 
Way paccMoTpeHHsA BOTIpoca oO peadcopt 
0 WMH Me30HOB cJieyeT MpHHuMa? 
ee) IO 40 M3 BO BHUMAaHHe TpH He yYHTbIBABLUIAXC 

tne lo CHX NOp OOCTOATeMbCTBA: | 

Puc. 4. Ornouienne ceyennit mepesapaqKu 1. Buixo, cboToodpaso0Bakk 


HEHTPaJIbHBIX H 3apsXKeHHbIX 7-MC3OHOB: m™°-Me30HOB B PaccMaTpHBaemG 
1—Gp1q/Sq-p3 2—Fntp/ Fpctp HHTepBasle QHEprHl B BeOS pi 
TIP€BbIMAaeT BLIXO AJA x°-Me3OHOB. | 

2. BepoaTHocTb paccefHHA Me30HOB HYKJIOHAMH Apa He TOJIbKO He MeHbIIL 
HO Jake Oo/IbIe BePOATHOCTH epesapsKU (H, NO-BHAHMOMY, BepOATHOC? 
peaOcopOUHH Me3OHOB IIPH B3aHMOJeHCTBHM c NapaMu WIM rpynwaMW HyKJ 
HOB). pe 

3. VWs3-3a SH_OTepMHYHOCTH TepesapsAkH n°-Me3OHOB cCeYeHHA peakIlt 
x +p—+>7-+ n 4H, ocoOeHHoO, «* +n—>x7°-+ p Op Masbix SHEprHAX M 
30HOB 3aMe€THO TIpeBbliliaeT ceyeHHA OOpaTHbIX MpolleccoB (pue. 4). 

Hasuanve cHsbHoro paccesHua (1. 2) TOBOPHT O BO3MOXHOCTH aHaJHe' 
poBaTb Bompoc Oo peaOcopOUHH MesoHOB (10 KpaltHel Mepe JJIA TA2KeIbIX Ae: 
C MOMOLIbIO CKOpee He POPMYJI ONTHYECKOM MOJeJIH, a CHCTeMbI H3 [ByX Aubd 
SHOHHBIX ypaBHeHHH — ls x°- Hw x*- Mesouos. IIpu 9Tom Onarofjaps o6cTO. 
TeJIbCTBAM, OTMCYCHHBIM 1.1 H 3, Mpolleccbl NepesapaAAKH JOJOKHbI IPHBOH' 
K YBeJIHYeHHIO BbIXOJa x°-Me30HOB 3a CUeT x+-Me30HOB, Tak YTO MPH OTCY 
CTBHM NMOTJIOMeHHA Me30HOB AVIA 7°-Me30HOB HaOwlOasicA Obl POCT Gao C_ 
Ooulee CHJIbHbIM, YeM ono ~ A, Tora Kak JIA xt-mMe30HOB — 6omee cabbh 
YWeM ony ~ A. 

ABTopbl BbiIpaxkaioT OarogapHoctTb w1.-Kopp. AH CCCP B. WU. Bexcuey 
3a MHTepec K padoTe HW yyacTHe B OOCyKAeHHH pesybTAaTOB, WI.-Kopp. A 
CCCP A. VW. MWanbunxosy, H. VW. Tuus6ypr, H. H. Xopomuaosy u Ap 
TMM COTpyAHukaM KateApbl HH3KUX TemMnlepatyp usHyeckoro dakysbreta MI] 
3a TIOMOMb B NOCTaHOBKe paOoT c XHAKHM BOOposom. Mpr Onaroqapubl TaK> 
KOJWJICKTHBY 9KCIyaTaluu cHHxpotpona PMAH u Oonrapckomy Kose 
Mutko Bopucosy, yuacTBoBaBllieMy B H3MepeHHax. 

Ilocrynuso 
14 VIII 1956 
UMTHMPOBAHHAA JIMTEPATYPA 


DW. WKH. P-aniot sky; WiwiNh S heim b er gem ierStediiens Phys. Re 
76, 180 (1952). #G. Cocconi, A. Silyerman, Phys. Rey., 88, 1230 (1952 
°R. Meunier, P. Barringer, L. S. Osborne, Bull. Am. Phys. Soc., Ser, 
I, Ne 4 EA6, EA7(1956). 4 J. D. Anderson, R. W. Kenney, GA McDonaa 
Phys. Rev., 100, 1798, I, 4 (1955); Bull. Am. Phys. Soc., Ser. II, 1, M 5, E8 (195) 
SA Ca bien yi.c.orBy Es Mali ee Wlutos, Tes. qoxn. na Bcecorw3H. KOE 
10 (PH3HKe YacTH, BLICOKHX sHepruli, M3y. AH CCCP, 1956, crp. 93. ® K. A. Bruec 
ner, R. Serber, K. Watson, Phys. Rev., 84, 258 (1951) | 
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PHSHKA 


ll. C. KHPEEB 


TOHKAA CTPYKTYPA H JISMBOBCKHM CABUMr YPOBHS 
i 2s:;, JIMHHM T, TPHTHA 2 6560 A 


(ITpedcmaeaeno axademuxom A. A. JleGedceum 25 IV 1956) 


_Uccneqosanue TouKclt crpyKtTyppr aMuuit TpeTbero H30TONAa BOsOpoza — 
PHTHA TpecTaBAAeT 3HAYNTeIbHBIM Hay4HbIlt HATepec. TeopusA TOHKOH CTpyK- 
YPbI H JISMOOBCKOTO CBHra ypoBHeli Nsy, MOLYT ObITh MpoBepeHbl Ha HHHAX 
IPHTHA C OOJIbUleli TOUHOCTHIO, YEM Ha JIMHUAX BOJOpoka WH Neitepux, m0- 
SKOJIBKY JONePOBCKaA IWHPHHa JIMHHH TPHTHA CooTBeTcTBeHHO B 1,73 un 1,22 
a3a MeHbIUe, YM WIHPMHa JIMHMH, H3J1yYaeMbIX BOMOPOAOM H JlelitepveM B OMHAa- 
OBbIX YCJOBHAX. bowbwoh uuTe- 
pec mpeAcTaBstoT HccueoBaHuA 


F Wao goa a I 
MHTC€HCHBHOCTEH KOMIIOHEHT TOH- 


KOM CTPpyKTypbl JIHMHHH TPHTHA  Obosna- eee dv 10 | By (s19m6) | 7 
wccleqoBahhe w30ToMMYecKoro “~“"#° SO ee ae fate ane 
CABura, oOycIOBJIeHHOrO = pa3vJIH- 
4HeM Macc sep u30ToNoB H, D es 3d, 2p, 0,0000 | 0,0000 | 9,00 
u T. Ceeqenua o cileKTpockonH- - 3a, Paap : 308.6 | 398.6 | 5.00 
Be cKuX HCCJIe€QOBaHHAX JIHHUM Q a 5A: 308.6,| 293°6 | 2'08 
TPHTHA B et ee Me ip akTH- e 3Pj,—251), 220,8:) 185,8 | 4,04 
peeCKH OTCYTCTBYIOCT. d 385), — 21) 22058 1 923048 1/040 
B qaHHow padote mpoBoyu- 3d, 25, 36 \0M 9610" 1800 
AMCb HcceqOBaHHA TOHKOM CTpyk- c Sse aon, —144,2 134.2 0,195 


TYpbI NepBot MHuH cepun Banp- 
Mepa B TpuTHH T, — 4 6060 A, 
MHTCHCHBHOCTeH KOMIIOHEHT TOHKOH CTPYKTYpbl YKa3aHHOH JIMHHH HW H30- 
Tomuueckoro cBura B sMHHAx H, — T,. 

B ra6n. 1 qana cTpyKtypa muuHnu T,, NOyseHHad Ha OCHOBe TeEOPHH 3ueK- 
Tpoua J|upaka. PaccTosHua KOMMOHEHT OT HavOoviee HHTeHCHBHOLM KOMIMOHEHTHI 
a@ lipupeyenbl cormacHo Teopuv J[upaka Mc yyeTOM JI9SMOOBCKOrO CABHTa Tep- 
MoB 2s, H 35:,. MHTeHCHBHOCTH KOMIOHEHT JaHbI B HeKOTOPbIX YCJIOBHbIX 
eMHuUAaX, NOJyYaeMbIX Ha OCHOBe TeopHu Hu3snyyenHua J[upaka. Ta6n. 1 co- 
HepKuT cBeJeHHA O TOHKOM CTpyKType o-sIHHHM cepHH Basbmepa sicOoro H30- 
Toma Bofopoya. Jia cyBura TepMoB 25, H 3S, IPHHATbI BewW4nHbI 0,035 
70,010 cm * (*) (puc. 1). 

B kKauecTBe HCTOUHHKA CBeTa B JaHHOH padoTe MpvMeHAach paspsaqHan 
Tpy6ka U-oOpa3noro Tua C KanWJJIApOM AHaMeTpOM OKOJIO 3 MM H JWIHHOM 
~120 mm. Tpy6Ka TUaTeJIbHO OTKA4HBaNaCb CMpOrpeBOM CTeHOK H 9JIeKTPO- 
JOB, locsie Yero HaNOJIHAAaCb UHCTLIM TPHTHEM Jo WaBseHua 2—3 MM pT. CT. 
CpeveHve TpHTHA BO36y2KaslOCb TOKOM B HECKOJIbKO MuHsIIHamnep (2,5—10 ma) 
OT BbICOKOBOJIbTHOrO TpaHcPopMaTopa, K KOTOPOMY ocseoBaTebHO Cc TpyO- 
KOH TpHcoe\uHANOCh conpoTHBJeHHe ~ 200 000 om. 

Jia paspemenua TOHKOM cTpykKTypbl wHHuM T, UpHMeHssca STanoH Dab- 
pu — Ilepo c mpomMexyTKaMH pa3IHUHOH TOJIUMHbI, pacnosarapluniica Teper 
Menbio cnekTporpada MCII-51 c kamepolt f=270 mm. Murepdepenuvounas Kap- 
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b clleKTporpaha OObeEKTHBOM C f=300 mM. me | 
anoHa B UccuJleyeMol oOlacTH paBHAJICA 0,92 
aJIbHo, MorpyxXasicA B *KNIKUU agoT quis 
bl JHHHM. C MOMOWbIO MOBOPOTHOH aie | 
cpeT OT HCTOUHHKAa HallpaBslneTcA Ha 9TAJIOH. Bropuyubie v300paxKenua, Aa 
BaeMbIe 3TAIOHOM, yOupaioTca oOaBouHON UlevpIO, pacnovJloxKeHHOW NOCIG 
OBOPOTHOH MpH3Mbl HM NpoeKTHpyeMOu Ha Web ciekTporpada c pose | 
JOMOMHUTeENDHBIX OObEKTHBOB. CreKTP pororpaupoBavics ie ree 
CTBUTeJIbHYIO NaHXpoMaTHyecKkylo MJIeHKy C 9KCHosHiven ue a pie) i} 
40 muy. CneKkTporpaMMbI IIpOMepxAJIHCb Ha Kommapatope M3A-2, pesyJIbTaT 


TOJIbHbIX TaONHL. 
H3MepeHUA OOpabaTHIBaIHCcbh MeTOAOM IIPpaAMOY 
i KouTpoJbuble CHUMKH, CHATHIG 


A 6 ¢ 3TaJIOHAMH pa3sJIMUHbIX TOJMLMH! 
noka3amv, uro wHHuA T., COCTOH) 
M3 TpeX XOpOllO pa3spelleHHbl} 
KOMIOHeHT. BoJIblIHMHCTBO CHUM 
KOB CeqaHo Mp TOJMMMHeE 97a: 
gioHa 7,0 MM c OOsacTbIo AUCHep, 
cuu 0,7148 cm. Ilocae HeKOTO: 


THHa MpOeKTMpOBasacb Ha Uke 
(PUILMeHT OTPaxKeHUA 3epKal ST 
VcTouHuk, paciosloxKeHHbId BepTHK 
YMeHbILeHHA JONMepOBCKOM IWMPuH 


v v 
Gh ed) ae 0) GET poro BpeMenu padoTbl TpyOKH } 


clleKTpe 6bIIH OOHAapy2KeHbl - 
Puc. 1. Crpyxrypa amunuu T, mo teopuu JupaKa BoLOpokla, YTO KOHTPOMHPOBasoc 
(A) uc yyerom viamMOoBcKoro cpfBura ypoBHeit cororpapupoBaHHem ussydenus 
nss|,(B) Bowopola B nosiom KaToe. Toca 
sToro mMHuA T, oTorpadupo 
Baslach C 3TaIOHOM TommHHOL 4,0 u 5,0 MM; BaToMcmyyae muHHA H, pacio 
jlaraeTcA MexK Ay NopsAyKaMu JIMHHM T.. He3uauutesmbHoe KOJIMYeCTBO BOO. 
pola cmoco6cTBoBaIo Goslee TOUHOMY H3MepeHHIO paccTOAHHHM MexK]Y KOMIO 
HeHTamu suHHH H, u Te (puc. 2 u 3). 
CpeqHue 3HaveHuA paccTOAHHH MexKY KOMIJIEKCAMH (KOMILJIEKCOM MBI Hasbh 
BaeM Ipyllly HepaspellleHHbIX KOMIIOHEHT) @—e, E— gg H A— ¥ PaBHbl, CO 
orpetcTBeHHO 192,3; 129,0 u 321,3 (B 1-107 cw). HomyyeHHbie pesyJb 
TaTbI He COBMaaioT C pesyJbTATaMM TeOpuuv TOHKOM crpyKTypbl no JiMpaky 
uTO OObBACHAeTCA CABHTOM ypoBHelt 251, H 3sy, OTHOCHTEbHO 2p, HU 3py, 
Js OWeHKH BeJIMUMHbI CABHTa MOXKHO HCHONb30BaTb pacueT MO MOJIO%KeCHHK 
WeHTpa TAXKECTH B Mpe(MONOKeHHH, YTO WeHTP TAXKeCTH KOMIMVIeKca coBMa 
yjaeT C MaKCHMyMOM TlOYePHEHHA, MpHuemM MoOxKeHHe MAaKCHMyMa MoyepHe 
HHA OMNpeeIAeTCA TOJIbKO TEMH KOMMOHEHTAMH, KOTOPble BXOJAT B JaHHBI 
KOMIVIekc. BamanwemM coceqHHX KOMIJIEKCOB MBI B TepBOM IpHOuMKeHEL 
tipeHeOperaem. O6o3HauHB BeIHYMHY CMeMleHHA ypoBHA 281, 4epes x HM Mmpey 
TIOJIO%KMB, YTO CMeLeHHe TepMa 351, HAXOMMTCA B COOTBETCTBHH C 3aKOHO! 
n*, Mbl MOXKEM HaHTH BeHUMHY CMeWleHHA X, CPaBHMBaA MOJIYYeHHBIe 9KC 
TI€pHMEeHTaJIbHO paCCTOAHHA Me2X)y KOMMJIeKCaMH C TeOpeTHYeCCKHMH BeJMIH 
Hamu. B TakoM culyyae Aid BeIMIMHBI x Momyyaem (B1-10-%cm 1): x = 35,4 
x = 34,9, x = 36,4, HaliqeHHble, COOTBeETCTBeEHHO, MO paccTOAHHAM a—é 
a—g, g—e C yuyerOM TeopeTHYeCKHX 3HAYeCHHH HHTeHCHBHOCTeH KOMIC 
HeuT. Cpeqnee 3HaueHHe BeJIHUHHBI CMeIIeCHHA YypOBHA 25), paBH 
3050s 10s cm ?, YTO HaXOJHTCA B XOPOII€M COOTBeETCTBHH Cc TeOpvel CBU 
ypoBHeH ns, B BOOpoye WH JeHTrepuu (1). OfqHako JIA Oonee TOUHOrO péz 
cyueTa CMeIeHHA ypoOBHel HeOOxO]HMO YUMTHIBATb BJIMAHMe COCeHUX KON 
nviekcoB. BauaHve KoMIIeKca g Ha KOMIMJI€KC € MOXKHO yYeCTh B TpeAnc 
JIOKECHUH, UTO KOHTYP JIMHHH ABIAeTCA UMCTO JonMmmepoBckuM. YunrTplpa 
SKCHEPHMECHTAJIbHO OMpeeJIeCHHbIe NOJIYIIMPHHbI H MHTCHCHBHOCTH JIMHUH, 0° 
JMYaIOWlNecA OT TeOpeTHUeCKHX BeJIMYMH (CM. HW2Ke), MOXHO OLCHUTb CMe 
WeHHe ypoBHA 251, BeM4HHOH 0,037 cm +. Yuer BumMAHuA coceqHAX KOMIK 
HeHT Ha MOJIOKeCHHE MakCHMyMa B CJIydae JOMMIepOBCKOrTO KOHTypa Ouer 
CHJIbHO 3aBHCHT OT NOJIYWMpHHbI JIMHHH, MOSTOMY BeJMUHHAa CMeleHHA 
3TOM CJlyyae oNpeyesnetTca c TounocTHIO 0,002—0,003 cm™+. Takum o6pa3oi 
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Puc. 2. Crpyktypa anHHH T,. Stanon t= 7,0 mu 


Puc. 3. H3oronnueckuli capur T, — H,. 


Otason t= 4,0 mm 
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jel MOxwKeM yTBepxKaTb, 4TO cMeleHHe Tepma 2s, ; 
,033 < 6Fy5 << 0,039 em. Jina NOwly YeHHA ane ae ee on 
ee YMCHBIIHTb INMPHHy JIMHHH, UpHMeHHB BOJopatHoe oxvaxKye- 

Hsoronuyeckoe cmemenue H, — T, HCCJIENOBaIOCb B paOote Teppanosa u 
Homepann (*) Ha cnekrporpade c AupppakuMoHHOH pemerkoit c yqucnepcevert 
pla MM/A. Wmu nomyyena yaa pacctosuua H,z—T, Bennunua 
2,06 + 0,05) A, wan (5,475 + 0,116) cm. TIpumenenve stanona mo3po- 


_ VHsmepenue paccTOMHU MexKLy COOTBeETCTBYIONIHMH KOMMOHeHTAaMU mIpo- 
OMWJIOCb B Halle paOoTe mo clleKTporpaMMam, CHATBIM Cc 9TAOHOM TOJIULM HO 
,0; 4,3 u 5,0 mm. JIna BenHuHHBI H30TONH- 
€CKOro CMeLIeHHA MexXy COOTBETCTBYIONLUMH 
OMMOHeHTaMH HHH H, u T, noswydeHo (BBo3- 
yxe) 6v = (5,5321+-0,0025) cm. Yuuroipasn 
OsPPuUHEHT IpeOMMeHHA BOSyXxXa H BBOAA 
OmpaBkKy JIA BeJHYHHbI H30TOMHMYecKoro 
eljeHHA B BakyyMe, ojyyaem oy = 
=(5,5305 + 0,0025) cm, uro na 0,006 cm! 
OJIbile TeOpeTHYecKOH BeJIHUHHI (3), yuH- 
BIBalolleH MpocTou sddext maccp. Pacxox- 
€Hve JIexKHT 3a MpefeaMu owmH6Ku. IIpu- 
HHa pacxXoMJI€CHHA He BbINCHeHA. Puc. 4. KpyBaa uurexcusnocru 


VismepeHwe WHTeHCHBHOCTH KOMMOHeHT HHHH T, Hm pasnoxenne ee ua 
OHKOH CTPyKTypbl JHHHH T, MpoBosusocb XOHTYpbl Kommaekcos. 9ranon 
¢=7,0 mm 


(0 OTHOIeEHHIO MouLasel. KOHTYpoB B Mpe- 
eax ofHoro mopsyKa. C 93Toh wesbio 
fKpopoTorpamMa, Oly4eHHad MO cMeKTpOrpaMMe, C MOMOL{bIO Xapak- 
pucTuyeckoH KpuBoh nuenku S(lg/) nepeBowuTcH B KpHByiO UHTeH- 
MBHOCTH. OfHakO KPHBad WHTCHCHBHOCTH JIMHHH, Mosyyaemad c STaNOHOM, 
l€ MOXKeT ObITh HCHOMIb3OBaHAa JIA ONpeeNeHHA MHTCHCHBHOCTH KOMIVIeKCoB, 
[OCKOJIbKY WHCMepCHA STaIOHA HeJIHHeHHa, H KPHBaH HHTCHCHBHOCTH He MOKeT 
BITb PassORKeHa Ha KOHTYpbI KoMMseKcoB. IlosTOMy KpHBad HHTeHCHBHOCTH, 
lOyYeHHaA MO CleKTporpaMMe, llepeBOAMTCA B KPHBYlO C JIMHeHHO Aucnep- 
wei. Ha puc. 4 npHBeqena KpHBad WHHTe€HCHBHOCTH JHHHH T,, IpHyem « — 
eNMIHHa TOpAyKa MHTepepeHUHH, OTCYHTHIBAeEMOrO OT HeKOTOPOrO MaKCH- 
tyMa. Jl onpefeeHuaA OTHOCHTeIbHOM HHTCHCHBHOCTH KOMII€KCOB 3 CyM- 
MapHOl KPHBOM WHTeCHCHBHOCTH BbIJe- 

Ta6Ouuua 2 JIMOTCH KOHTYPbl KOMIJIeKCOB (Ha 

pic. 4 KOHTYpbl KOMIMJIe€KCOB JaHbl 


ste |) 88" | oxen | Ree TOHKYMH JIMHHAMH). OTHOWeHHe rVI0- 
ujayeH KOHTYPOB KOMIVJIeKCOB B rpe- 

| Jesax ofHoro tlopsyKa (Ac = 1) qaer 

» f be e-| 4.000°| 4,000 OTHOCHTeJIbHYIO WHTCHCHBHOCTb KOM- 
g mF 0,772 | 0,694 IWJI€KCOB, IpH 3TOMMOWaqb KoMmsIeKca 

e e, a 0,218 | 0,112 TIpOMOpUvOHaIbHa CYMMe HHTeHCHBHO- 


CTeH KOMIMOHCHT, BXOJAULHX B  KOM- 
fekc. 3a eQWHUMLY MpPHHATA HHTCHCHBHOCTb KOMMVJIeKCa @, COCTOAIMero H3 
OMNOHeHT a, b, c. Kak nmoKas3bIBaeT TaO. 2, HHTCHCHBHOCTb KOMIIWJIeKCa g, 
ICTOAUeErO H3 KOMMOHEHT g H f, HECKOJIbKO OOJIbIe TeEOPeTHYECKOH BeJIMUHHBI; 
HTCHCHBHOCTb KOMIJIeKCa €, COCTOAIMIero H3 KOMMOHEHT é H d, MOUTH B Ba pasa 
DEBbIINAeT TeopeTHYeCKYy!IO BeJIMUHHY. 

YBeHUeHHble 3HAYeHHA HMHTeCHCHBHOCTeH KOMIOHeHT e, d u g, [| OODsACHA- 
TCH MpoleccaMH B MCTOUHMKe cBeTa. CamMomorJouleHHe cBeTa B HCTOUHHKe He 
OXKET ObITb OTBETCTBEHHBIM 34 AHOMAJIMIO pactipeeJIeHHA MHTCHCHBHOCTH JIH- 
AH 110 KOMIOHEHTAM, MOCKOJIBKY CaMOMOrJIOWeHHe OJKHO IIpHBeCTH K YMeHb- 
@€HHIO HHTCEHCHBHOCTH KOMHOHEHT e H f, TaK KaK YKa3aHHble KOMIOHEHTHI BO3- 

43 


HUKalOT IIpH nepexoye aTOMa B COcTOsHHe 2 S:),, ABJIAIOWeeCA MeTAaCTaOWJIb HI 
HW, CUI@OBaTeIbHO, YKa3aHHbIe KOMMOHEHTHI JOJ2KHbI HCIBITBIBAT SHAYHTCJIBI 
6oubIee CAMONOFIONIeHHe, YM OCTAJIbHbIe KOMMOHEHTHI. PesyJIbTAaTbI, NO yue! 
HbIe IpH PoTorpavpoBanuu cBeTa WomepeK Kanwssapa, B Mpefesax omHdc 
CoBmagaioT Cc pesyJIbTaTaMH, MOJIYYeHHBIMH TIpH HaONOJeHuH CBeTa Bod 
Kanuasapa. TakKuM o6pa30M, Halli pe3yJIbTaTbl NO TpHTHIO NOATBep Kak 
MHOFOKpaTHO HaOoaBlilyiocA panee CHJIbHYy!O 3aBHCHMOCTb OTHOCHTCJbHC 
HHTCHCHBHOCTH KOMIOHEHT TOHKOM CTPYKTYPbI JMHHM BoJopofa u FeliTepua « 
YCNOBHH BosOyxeHua (4). 

O6pamaeT Ha ceOH BHUMAHHe TOT (aKT, ITO YBeHYeHHe HHTEHCHBHOC1 
HaOOaeTcA J\JIM KOMMNOHEHT, CBA3AHHbIX C S-YPpOBHAMH, UCIbITbIBaIOIUIMN 
3HAYHTeIbHbIM BakyyMubIM cyBur. T]oqo6Hoe nosoxwKeHve HaOIOMalOcb HaN 
(®) Bcayuae munuu He II i 4686 A. Kyn u Cepnec (°) na6moqanu yBenwuent 
HMHT€HCHBHOCTH KOMMJIekca € B JleHTePHH, MHTCHCHBHOCTb KOTOPOrO MpeBk 
laa TeopeTHyecky1o BemuuuHy B 1,7 pasa. Bce sto NosBOsAeT MpeAUOMOXRHUT. 
UTO TeOopeTH¥ecKHe JlaHHble [IH MHTeCHCHBHOCTeM KOMMOHEHT TOHKOM CTPpyl 
TYPbI HeBePHbl, MOCKOJIbKY B HHMX He YUTeHbI KAKVe-TO JONOJIHUTebHbIe B3al 
MOJCHCTBHA MeXKLY SIeCKTPOHOM ATOMA C 9JIEKTPOMArHHTHBIM HM 3JIEKTPOHE 
NOSHTPpOHHBIM BaKYYMOM, BCJIe{CTBHe KOTOPOrO BePpOATHOCTb Nepexoja fi 
KOMIOHEHT, CBA3QHHbIX C YPOBHAMH S, BO3PacTaeT, UTO IIPHBOAUT K yBeIHYeHH 
MHTCHCHBHOCTH STHX KOMIMOHEHT TO CpaBHEHHIO C OCTAJIBHBIMH, JIA KOTOPB 
9TO B3aHMOJeHCTBHe MeHee BbIPaKeHO. Bo3MoxKHO, UTO MbI HMeeM B J.aHHOM Ci] 
yae HallomwKeHHe CBoero pola «BaKYYMHOro 9*dekTa» JIN HHTEHCHBHOCTEH H 9 
(eKTOB, CBASAHHBIX C YCJIOBHAMH BOSOyKMeHuA. OKOHUATEJbHbIN BIBO, MORE 
ObITh NOyYeH Nocwe MeTaibHOrO UCceOBaHuA XOJa HHTeEHCHBHOCTeH Mp 
H3Me€HeEHHH YCNOBMM BOsOyKAeHHA- [JIA YyueTa 3aBHCHMOCTH OT yCJIOBHI a 
OyKleHHA MH BbIJeJICHHA BO3MOXKHOTO «BaKYYMHOrO addekta JA HHTeHCHBH 
cTel» B UHCTOM Buje. | 

B 3aK10ueHHve BbIpaxKato OarojapHOCTb @®. A. Koponesy 3a BHHMAHE 
M TOMOMb pH IpoBeseHHu JanHol paOoTH, a Taxxe J]. JI. UBanenKo 3a UAT 
pec K JaHHOH paOoTe MH NOMOMb Ip MpoBeenHuH ee. 


Mockosckul rocyapcTBeHHbIii yHUBepcuTer Tlocrynuso: | 
um. M. B. Jlomonocopa 24 IV 1956 | 


UMTUPOBAHHAS JIMTEPATYPA 


' Hopelitee pasBuTve KBaHTOBOM SneKTpomuHaMUKH (cOopH. cr.), WJI, 1954. 2H. P| 
mena n ce. Di den ma nionv~ay Ana J. Piiys..18, 466 (1950). 8 C. E. Moore, Aton 
Energy Levels, ih, Washington, 1949, p. is, i Ber e, KspaHToBad MexaHH) 
mpocteltiumx cuctem, 1935. °® TI. C. Kupees, JAH, 106, N 4 (1956). ‘HH. Kw 
CW. S eT te's: Proc. Roy. Soc., A 202, 127 (1950) | 
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Jloxnagn Anragemun Hayk CCCP 
1957. Tom 112, NM 1 


PH3ZHKA 


A. A. JIOTYHOB, B. M. CTEMAHOB uw A. it. TABXEJIHJ3E 


O POJIH CBASAHHbIX COCTOSHHM B MPOLLECCAX 
POTOPOKKEHHA * 


(ITpedcmaeaeno axademuxom H. H. Boeoa6oeeim 12 VII 1956) 


Lesb10 HaCTOMMeH 3aMeTKM SIBJIACTCA PaCCMOTPeHHe pOJIM CBASAHHBIX CO- 
OAHMM B AMCHEPCHOHHBIX COOTHOWCHHAX Tpoleccos doTopoxjenus. May- 
-HHE STOrO BOMpOca CYIeCTBeEHHO, MOCKOJIbKY OH CBA3aH C aHaJu30M He- 
OsloaeMOl OOacTH SHEpruu B AUCMePCHOHHBIX COOTHOMIeHHAX. [lopor ¢po- 


PO2KCHHA B CHCTeMe KOOpyuHaT (p+p’) = 0 papen (1 -- iG) p| **. Paccmor- 


aM oOlacTb sHepruli E, B KorTopoli E<|p|+ HM Tye, CweOBaTeIb- 


us 
41 p | 
, BOSMOXKHO OOpas0BaHHe «CBA3AHHBIX» COCTOAHHE. 

| AHTHSPMHTOBy y4acTb aMILIHTY]{bl PeaKWWH (POTOpOxKAeHHA MOMKHO Mpey- 
‘aBHTb B Bye 


; 
Ax, @ (EY he) SS ihe ») ea ales s! Joy (0) bee re—ep) CPs, Ae—ep jh (0) vers Sex 


o 
- 


x B(E— VY M+ 2 + pt + / MF pt) —_ 


== De ea (I, Bae eh rae eagle eae 


xX .(ELV M+ + ep? — M24 pr. (1) 


IIpeqnosoxum, uto Mexaqy Mu M-+ yp ner HuKaKHX CBASAHHDIX COCTOA- 
4 Me€3OH-HyKJIOHHOH cucTembl. Mupmu caopamu, M,>M-+u upa n>1 
}= 0 COOTBETCTBYeT OJHOHYKJIOHHOMy COCTOHHHIO cHcTeMb!). Paccmorpum 
JIacTb HMIYyJIbcoB oTAauH p?< My/2. Torya serko noka3aTb, 4TO OOWacTb 
iTerpHpOBaHHA B AMCHepCHOHHBIX cooTHOWeHHAX (10) paOotpr (+) pacma- 
leTCA Ha J[Be YacTH: 


- M Dl oo tye yer 
Dees weer ncsemen a co: (2) 


B nepBoH oO6acTH OTJHUHBIM OT HYJIA BKJIaj| B HHTerpas! jaloT TOJIbKO 
HOHYKJIOHHbI€ COCTOAHHA. CocTosHuaA c n> 1 JawT BKay, IHUIb B HHTe- 
aJI 10 BTOpoH O6acTH. Crporo roBops, BTopad oO/lacTb elle COsep KUT 
CTb HeHaOwoqaemolt OOacTH 9HeprHl. OgHako BKsJIaql OT Hee MO2xKeT ObITb 
€JlaH J[OCTATOUHO MaJIbIM, eCJIH MbI (PHKCHpyeM HajiexKallMM OOpa3s0M UM- 
JIbC OTauH. 


* PaOota osoxeHa Ha BcecoiwsHoli KonepeHuHH MO PH3HKe YaACTHI, BbICOKUX 9HeEprUuli 
V 1956 r. 
** Mpbl lipHepxkuBaemca O6O3HayeHHH H TEPMHHOJOPHH, MpHHATHIX B (3). 
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Buipaxenve ja Az, B NepBoH COacrTH 9HeprHH MOxKeT ObITh 3allvcak 
B BHe: 


a Az,o(E, he) = 
an ees Tad M2 —1/ a , wW —e-Le si t Y s 
aaa TT ae @ fey Ss Im (0) Vencees s » <<: § Ae+ep, J (0) Pp, y, : 
y aoe p? ae Tighe : 
ny (E ae ; ( 


Paccmorpum cburypupyroulve 3yecb cpefqHHe 3HayeHHA OT TOKOB. B ke 
yecTBe IIpHMepa BbIYHCIMM cpeqHee oT MesouHoro TOKAa /,,(0). Cpequee « 
3JIEKTPOMAFHUTHOTO TOKA BbIYHCJIACTCA AaHaJIOrHUHO. 

imeem: 


CE, gr Lot (4) Vp, «> ele —ole Ey, Ler (O) Ep, 5 
Cc [pyro cTropoubl: 


dS 


CP er Tor (x) Pps > = 1 <Ppr,57 Ce) 


Se 
Broa mpeo6pasopanuve Pypbe 


{! : 
Por (x) an (Qn) \ er Gor (q) dq, 
Mosry4uHM 


Aeiaen a Bee de $S 
8(p’—p + q) <¥p, sJor (0) Vp, > = 1 (Dp, vv ee Dy, s>+ 


TlocmeqHee BbIpaxKeHHe CHMBOJIMYECKH MOXKHO [lpeCTaBHTb B_ BHJe ofl 
ayrouleH CyMMbI rpacos: 


¥ UU 
p <B Oe azee GES p | 
O 
| 
Syecb I’; — cuulbHO CBA3aHHad uacTb. Ecau Obl 3yeCb BMeCTO 3Hauk 


/\ cTOsM CBOOOAHbI€ Me3OHHbI€ JIMHHH, TO paccMaTpHBaeMaad CyMMa Obl 
Obl paBHa | 


2 (p, p's q) Ae (q). | 


Tak Kak y Hac OTCyTCTByeT CBOOOJHAA Me3OHHaA JIMHHA, TO MOJyYeHHOe BE 
paxkenue culeqyeT JONOJHHTeJIbHO YMHOXKUTb Ha (uw? — q?). 

Tlonmb3syacb ycOBHeM HOpMUpoOBKH SbyHKuHi Ppuna npn p? = M?, p?=M 

2 == p?, a TakK2%Ke 3€KOHOM COXpaHeHHA 9HeEpruv — UMMYyJIbCa HaXOJMM OKO) 

YaTeJIbHOe BbIPaxeHHe: 


CY prs Jor (0) Bp, > = 2 usr (p’) 7°r"'us (p)>. (( 
Kak JITKO BUJCTh, g €CTb Ne peCHOPpMUPpoOBaHHaw NIC€BAOCKaJA pHa KOHCT@AH" 


CBA3H Me€38OHHOrO HM HYKJIOHHOrO Move. 
B cayyae QJIeKTpOMarHuTHOTO TOKAa 


ep Ss? Ie (0) : <> = | 
= due (D eB + MR Ue), fu 6 (PDD 
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il s 73 —T3 F 
+ Un—j—} €— HepeHOpMupoBaHHblii sapaq 9suleKTpoHa; 
5H Pa — ease MarHHTHbI€ MOMeHTHI IIpOoTOHa H HeHTpoHa. 
C MoMOLIbIO NosyuenubIx cbopmys (4) u (5) He mpeAcraBneT Tpya HanucaTb 
OKOHYATEJIBHOM BHJle JUCHepCHOHHbIe COOTHOWeHHA IA oTopoxkeHuaA, 
KOTOPBIX YUTEHbI “CBA AHHbIe» COCTOAHHA H BbIeIeHa HeHAaOOaemad OONACTb 
depruii. Ilonupiit ananus jucnepCHOHHBIX COOTHOWeHH B NpHOnMxKeHHH 
MKCHPOBaHHOrO HCTOUHHKA JlaeT pe3yJIbTATbI, IKBUBAJICHTHbIe pes yJIbTaTaM, 
omyuennbim Jloy u Uy (?). 
_ B 3akmiouenve Bbipaxkaem rayOoKyt0 OnaroapHoctb aka. H. H. Boro- 
1oOosy, lo, PYKOBOACTBOM KOTOPOrO BalllOHeHa padoTa. 


le OM = tp 


MockoscKkHit rocyfapcTBeHHbIli yHHBepcuTerT Tlocrynuso 
um. M. B, Jlomonocosa 4 VII 1956 


UMTHPOBAHHASA JIMTEPATYPA 


2A. A. Jloryuos, B. M. Crenanos, MAH, 110,.43(1956). -2G. F. Chew, 
me. Low, Phys. Rev., 101, 1579 (1956). 
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- Jloxaagn Ankaygemunu nayx CCCP 
1957. Tom 112, Ne 1 


PHSHK., 


P. B. TEJIECHHH u MH. A. JIEQHEB 


O HABJIFOMEHHH MAFHHTHOM BASKOCTH ®EPPHTOB 
MPH HH3KHX TEMMEPATYPAX 


(ITpedcmaeneno axademuxom H. K. Kuxounotm 7 1X 1956) 


IIpu noHwxkeHHM TeMIepaTypbl MarHHTHad BASKOCTb OOJIbINMHCTBa deppc 
MarHeTHKOB, B YaCTHOCTM (beppHTOB, CHJIbHO BospactaeT (',”). ITO BospacTaHH 
BA3SKOCTH MOXKHO HaOl0aTb BeCbMa IIpocTbIM ciocoOomM. Ha TopoHasIbHbl 
(beppHTOBbI OOpasell c BbICOKOM HavambHOH MpOHMWaeMOCTbIO po =~ 200 
raycc/apcT HaHOcaATCA J[jBe OOMOTKH: HepBu4Had HaMarHvuMBalollad HU BTC 
pHuHad — H3MepHTebHad; Hallpx»KeHHe CO BTOPHYHOM COMOTKH Yepes JIAMMOBbI 
MHTerpaTop WH OObMHy!IO MHTerpupyroulyio RC-uenouKky u ycHuuTeJb mMofael 


HW” pil 


Puc. 1 Puce. 2 


CA Ha BePpTHKaJIbHbIM BXOA oclMmorpada. PasBeprTpiBatoulee ¥ xanpsaxKeHn 
Ha ocuussorpad nosaeTca OOBMHBbIM CMOCOOOM C COMNpOTHBJIGEHHA, BKJIIOUeHHOr 
MOcIeOBAaTeJIbHO C HaMarHHYHBalolleli OOMOTKOM Toponya (*). Uepes Hama 
HMYMBAIONLY!IO OOMOTKY MponycKkaeTcA TOK HH3KOH YacTOTbI, HampuMep 50 r 
AmiuutTyqa ToKa BbIOHpaeTcAH TaKol, 4TOObI deppHT Haxouca B Nose A 
IIpH KOTOPOM TepeceKaloTcCA CTaTHYeCKHe KPHBbIle HaMarHHYMBaHuA, CHAT 
IIpH KOMHATHOH TemMllepaType HM pH TemuepaType xuAKoro aszota (puc. 1) 
Torgqa 3HaveHHa cTaTHYeCKOli MarHHTHOM MpOHHMaeMOcTH pH STUX ABYyX TeM 
llepaTypaxX OAHHaKOBbI, H YMeHbIeHHe HHAyKUMH B mpu AocTaTouHO HHsKHi 
yacTOTaX H HH3KHX TeMMepaTypaxX MOXKET BbIZbIBATbCA JIMUb MarHHTHOH Bag 
KOCTbIO. | 

Ha puc. 2 moKka3aHbl ocuMIJIOrpaMMbl TeTeb rucTepesuca cepput; 
O = 2000 mpu Temnepatypax 293°K (yskas BbIcokaad neta) u 78°K (umpoKas 
HM3Kaq NeTsA). Kak BHHO, CHW KeHHe HHAYKUMM BCIEACTBHe BASKOCTH JocTurae: 
BeCbMa 3HAaUHTeJbHOM BeMYHHbI, YTO AOJKHO YUHTbIBATECA IPH KOHCTPyH 
pOBaHHM anlapaTypbl Ha cbepputTax, MorylleH paOoTaTb Mp o¥eHb HH3KHi 
TeMllepatypax. 


MockoBcKHi TrocyapcTBeHHbIi yYHHBepCcuTe4r Tloctynuso 
um. M. B. Jlomonocosa 30 VIII 1956 


UMTHPOBAHHAA JIMTEPATYPA 


*P. B. Tenecuun, E. © Kypuunna, JAH, 75, N 6, 797 (1950). 2 E. @ 
ae uubtH a, JIAH, 84, Ne 1,45 (1952), %°T. Ty aa, Usmepenna npu Betcoxoli wacTore 
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oraaye Akaqemun nayr CCCP 
1957. Tom 4112, N14 


PEO®H3HKA 
M. WH. }OAKH 


# 


NPEABBINHCJIEHHE M0J1IA BETPA H CBS3AHHbIX C HUM 
METEOPOJIOTHYECKHX 3JIEMEHTOB 


(I]pedcmaeaeno axademukom A. JT. Alopodxuuoine.m 8 1X 1956) 


PeHIHaJla BO Bp€MeHH, Kak mpaBHuo, OnHpaloTrcd Ha 3aMeHy jlelicTBHTeJIb- 

90 ~=BeTpa reocrpoiuyeckuM. Jl NMpelBEHCeHMA NOM BeTpa, oHaKo, 

HecTBEHHO YU4HTHIBaTb OTKJIOHEHHA BeTpa OT YTeocrpotbwyeckux 3Ha- 

Hi, B OCOOeCHHOCTH B BepxuHeli Tponocpepe. Mcnomb3sya Masocrb napa- 
pa 

4 Ov, i 

ads (1) 


sJIy4ae KPyNHOMacuiTaOHoro mpouecca (/ — napamerp Kopuouca, dv,/0s — 
PakTePHOe 3HaveHHe NPOH3BOAHOH MO TOPH380HTaIH OT TOpH30HTaJIbHOLi 
TaBJIAIOULeH CKOPOCTH BeTpa), MOXKHO MpPeCTaBUTb COCTaBJAIONLUe OTKNO- 
iM BeTpa OT reocrpoduyeckoro w’, v’ mo ocaM x, y B Buse (2) 


a 


(2) 


ecb ¢ —BPeMA; OCb X HampaBsleHa Ha BOCTOK, OCb Y—Ha ceBep; 
U, — COCTABJIAIOULMe TeOCTpOHyecKOrO BeTpa, CBA3aHHbIe C MOeM reoro- 
Hasta DO COOTHOIUeHHAMHM 
1 o® lo) 

= vy =——. 2a 
es 2 L Ox (2a) 
Ypapueuna (2) uw (2a) 3AaMeHAIOT YypaBHeHHA TOPH30HTAaJIbHOTO j[BH2Ke- 
1, B KOTOPbIX OTOPOINeCHbI WIeHbI NOpAyKa ¢” MO OTHOINeHHIO K OC- 
3HbIM. OcTaJIbHbIe YypaBHeHHA JMHAMHKH KpYyIMHOMAaCIITaOHbIx aTMO- 
PHBIX TpoleccoB B CBOOOAHOH aTmMociepe UMeloT BU (CM., HalpuMep, (°), 


Rt == ae (3) 

du , dv , Ow _ 4 

Ox 4 Oy 1G ° @) 

aT aT CO Wear ge Shiney, a) 
at A Ox ee oy gs se ( 


[AH, vr. 112, No 4 


Syecb © — OTHOUeHHe aBJIeHHA BOSqyxa K cCTaHJapTHOMy j\aBule 
(1000 m6); 7) — a6comoTHad Temnepatypa Bo3yyxa; R — ra3s0BaH ocr 
Had: Ya — { — PasHOCTh MexKy awvaOaTuyeckKHM HW J[eCHCTBHTeJIbHbIM Be 
KaJIbHBIMM rpaqvehTamu TemMepaTypbl; g — ycKOpeHue CHJIbI TAxKeCTH. | 
*KeHHe MpPHHHMaeTcA afuaOaTHyeCKUM. 


Bemunna W mpeycraBader coOoH aHaslor BepTHKaJbHOL CKOpocTH 
yxXa W MU ompeyesseTcA COOTHOMeHHEM 


i etee ee 
UD Tippee aor er Ox oy )* 


OrTcyTCTBHe TlOTOKa Maccbl Yepe3 BepXHIOIO TpaHHity aTmocdepbr oli 
BaeTCA TpaHHUHbIM YCJIOBHeM 


w=0 npxut=0. 


BOu1u3H MOBepXHOcTH SemsM W OMpeyenneTCA B OCHOBHOM oporpad 
MeCTHOCTH H TypOyvJIeHTHbIM TpeHHeM. IIpu noe reocrpocbuyecKoro Be 
OlpeeJIeHHOM JO MOMeHTAa ft, BKJIOUNTeJIbHO, rpaHHYHOe YCJIOBHe 3allHCbIE 
CJIEYIOWWUM OOpasom: 


v 


w= w(x, y, t) mupat=1—s, Foor 


rye W, (x, y, t) — usBecrHaa tbyHKuHA CBONX apryMeHTOB; 56 B mpHOmHx 
HOM pacueTe MOXHO CYHTaTb NOCTOAHHBIM, 6 ~ 0,05. 

1 aM 1 o®@ 

SamMeHaAaA B aBHeHuyv (4) wu = — — — ; es oe 

yP (4) . lL oy Bae le Ghs 


+0’, i 
yaem ) 


Gu’ dv" dw 1 dl o® | 
dx ag Tat eee 


B jambuetiux pacuerax /, dl/dy u BeJIMUHHY 


(Rr 


ps 
a= ee 


OyneM cCuMTaTb HNocToAHHbIMU. OrHocuTenbHasd ommMOKa pacueTos rpH 4 


He lpepsoliger ¢ (*). C Tol xe TOUHOCTHIO Ul, U B ypaBHeHHH (5) MOxKHG 
Me€HHTb BeJIMYHHAMH U,, Uy: 


OT \ 


~ RC /aT ar 
2 = -—— _— SS as 
eras & st Ur Bac MR Bi 


CocTaBHM Tellepb BeHUMHbI, anamoruuHBie COCTaBIAIOWHM BUXps 
Topa u’/a, v’/a, w. Umeem: 


20W py OU’ 202 
a ayant’ Gl) rs APs, D;}; 

Ou’ dw 202 

2 

Ck. op ee 

Ov’ Ou’ 2a? 

2 2 
a’ a aoe 5 {D,, Dy}, 


Syecb cumBow {A, B} o6osHauaer (PYHKIMOHATbHBI OnpexenuTesb 
0A 0B 0A OB 
A = == 
i B} Ox Oy Oy Ox ° 
IlockoubKy mpaBpie yacru (10) u (4a) 
MeHH, Tl0Ia wu’, Vv’, 
50 


He COJ€pAKaT NPOH3BOAHHIX 0) 
W MOryT ObITb onpeyeneHbt 10 TOMO reocTpocbuyec} 
} 


Tpa B HauvaJIbHbIli MOMeHT BpemeHu f¢,. Ja stoli nean YHOOHO BBeCTH 
»BBIC (PYHKUHH Y, %,, 3, Y COOTHOIMeHHAMH 


uy = a gn 


dy oa ax? 

»__ OH, Oy 29%, 
Ca oc Ox + a dy ? (12) 
oe Ove Ov, r2 Ox 


JH JONOJIHHTeCJIbBHOM YCJIOBHH 


Ov, + grove 72 Ovs bes. 


gq? 21 ee (13) 


Torga “3 ypapuenuii (10) u (4a) nonyuaem 


vo Oop 9 

Cae + aby, = (0, 0; 
ro O27 2 203 f 
c" 5 oe a’Ad, = /3 {@;, O,} ’ 


(14) 


Din fand 2a? 
se (Ge) + ate = (Ox, Oy}; 


fae 


ay ar os 


o2 
a A —onepatop Jlansaaca Ha muockocrn A =2, +2 i AC 


_Tpannunpie ycosua, coorsetcTByroulve (7) u (8), MOXKHO 3ayaTb, B YacT- 
CTH, CJIeYIOULMM TIpocTbIM o6pa3om: 


mp C=0 eat en ek 


oe 
(15) 
5 g Ox _ Ws (%, Yt 
npu €¢=1—o6 t= = B= 0, ¢ = et 


Ypaspuenusa (14) MoryT ObiTb NpOHHTerpHpoBaHb! YHCIeHHO, aHasloruyHo (4), 


IM aHaJIMTHYeCKHM TlyTeM, Mocwe yero wu’, Vv’, w HaxogqATcA u3 (12), a 
MeHeHHA reocTpo*uyeckoro BeTpa H TeMMepaTypbl BO BpeMeHH U3 (2) u (5a). 
TakuM OOpa30M, MbI MOXKeM TOCTPOHTb Tl0JIA YKa3aHHbIX MeTeoposornye- 
WX 3JICEMCHTOB J\JIH MOMe€HTa BpeMeHH ?f)-+7. UncaeHHbIH mporHo3s moseli 
ocTpoduyeckoro HU JeHCTBHTeJIbHOrO BeTpa, BEPTHKaJIbHOM CKOPOCTH, TeM- 
paTypbl BO3yxa MosyuaeTcA MOBTOpeHHeM Tpolecca HYKHOe YHCIIO pas. 
SHayeHHA BeJIMYHH wu’, V’ MOryT ObITb HCMOJb3OBaHbI TaKKe VIA onpeye- 
HHA CKOPOCTH HepeMeleHHA OCOObIX TOYeK B Mose reonoreHivaa. Hanpu- 
Pp, COCTAaBJAIOUHe Cy, Cy CKOpOCTH TlepeMelleHHA OapHyueckoro WeHTpa 
e€. TOUKH, B KoTopoli 0MD/dx = 0M/dy = 0) HaxoyaTcA M3 ypaBHeHuit 


(3 + ex Z e+ oy ae) oe = 0; 
ea WOae = tly sr )5n = 0, 
Kyla pu yuere (2) 4H uy =O, vy = 0 nonyyaem 
— (16) 


4* of 


IIpeqmaraembiii 3yecb MeTOA YHCMeHHOrO MporHo3sa OOsayaeT PAOM I 
HMYUIECTB HE TOJbKO Tepe «OapOTPOMHOH MOJeJIbIO», IUHMPOKO HCOJIb3yel 
Ha lpakTHKe, HO “A, Mepeq OapoKsMHHO Moyesmbio (CM., HalpyMep, (*)). 

TIpexxye Bcero HeOOXOMMO WMeTb B BHAY, YTO «HHAMBHAYaJIbHbIey (I 
TOPH3OHTAaJIbHOM J[BHXKeHHH Cc TeocTpodHuecKOH CKOpOCTbIO) H3MeHeHHA 
BPeMeHH BeTpa HM TeMMepaTypbl BO3LyXa MPH OObIYHOM MeTOJe IIPOrHoO3a O 
3bIBaIOTCA, KAK TpaBHJIO, MAJIbDIMH PaSHOCTAMH JBYX OOJIbIUHX BeIMYHH — 
KaJIbHbIX H KOHBCKTHBHbIX H3MeHEHHH, YTO CYLWIECTBEHHO CKa3bIBaeTCH Ha T 
HOCTH OMpejleJieHHA STHX BeCbMa Ba2KHbIX 9JIeMeHTOB. IIpeqmaraemblif MeT 
B KOTOPOM HHHBHAyaJIbHble H3MCHEHHA MeTeOPOJIOrHYeCKUX IJIEMEHTOB Ha 
ATCA HenmlocpeAcTBeHHO H3 (2) u (5a), CBOOOAeH OT yKa3aHHOr HeocTaT 
Kpome Toro, BeCbMa CYyLI€CTBeEHHO, UTO B IpaBble YacTH ypaBHen™u (14) Bxo) 
JIMLUb BTOPble MIpOCTpaHCTBeHHble MpPOW3BOAHbIe OT reonoTeHUHana, B TO Bpe 
KaK COBEPpWIeHHO aHaJIOrHYHbI onepatop oT dP/dt paBex mpaBo* yacTu, cos 
*KallleH Coulee BbICOKHe (TpeTbH) NpoHsBoAHbIe. [lockombKy BbIMHCJICHHe TPeTE 
TIPOMSBOAHbIX IMMMPHYeECKHX OMpefeJIAeMbIX ToWeH COMpsxKeH> C OOJIbLH! 
NOrpeliHOCTAMH, HaxoxeHve reocrpoduyeckoro BeTpa HU TeM Oovlee OTKJO. 
HMM BeTpa OT reocTpoduyeckoro OObMHbIM MeETOJOM ABJIACTCA MPHHUMMMaJIe 


MeHee TOUHBIM, YeEM TIO IIPpHMOMY MeTOAY, H3JIOXECHHOMY BBIILEe. 
Ilocrynuwo 
6 IX 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1H. A. Ku6eab, H3s. AH CCCP, cep. reorp. u reodpus., Ne 5, 628 (1940). 2 Ocne 
JMHAMHYeCKOK MeTeoposoruH, nox pez. J. JI. Jlaixrmana u M. VW. IOnnua, 1955. 3M. 
lO nun, Tp. ITO, B. 33 (95), 5 (1952). *K. Hinkelmann, Tellus, 5, No. 372 
No. 4, 499 (1953). 
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Aoksano Akanemunu nayx CCCP 
1957. Tom 4112, Ne 4 


TEXHHYECKAS PH3HKA 
A. A. BOPOBbEB 


MIPEJIOMJIEHHE CBETA B KPHCTAJWJIAX HW 9HEPrHA CBA3H 
MEXKY HOHAMH 


([]pedcmasaexo axademuxom A. ®. Hoge 21 VI 1956) 


Tlaqatoujad aiekTpoMarHuTHad BosHa, pacipocTpavAAch B AHSJeKTpUKe, 
SbIBAeT BbIHYKeHHbIe KOJIeOaHHA ero YacTHu. B pesysbrate cmoxKenna ma- 
Wel BOJHbI C BOSHHKAaIOULMMH B AU3JIeKTPHKe BTOPHUHBIMU BOJIHaMH, OOpa- 
TCH P€3yJIbTHpPylollaA BOHa C aso, OTMMUHON OT (asbl NepBHYHBIX BOJIH, 
PeSyJbTATe C/IOKEHHA BbIHYKCHHBIX KOJeOaHHlt C NaflaioulMMu, suIeKTpo- 
THHTHAA BOJIHa paclipoctpansAeTcH B AuBIeKTpuKe C (a3s0Bol cKOpocTEI, 
JIMYHOH OT CKOPOCTH cBeTa B Iy- 
ofe. 3 ycuiopua pesonanca cuely- 
, UTO pasJIH4UMe B CKOpOCcTAX pac- 
\OCTpaHeHHA CBeTa B AH9IeKTpHKe 
mycTote OyjleT TeM Oovbule, 4eM 
WIbHee BbIHYKeHHbIe KOeOaHHA 
cru. B stom cayyae Bospacraror 
*KasaTeJIH MpesIOMIeHHA HW Tordo- 
CHA cBeTa. Ecau yactora majato- 
MX KoJIeOaHHH OM3Ka, HO MeHbILe 
(CTOTbI COOCTBeHHBIX KOJIeOaHHit 
IEKTPOHOB AM3JIEKTpHKa, TO BbIHY2K- 
HHbI€ KOJIeOaHHA OTCTaIOT 0 dba- 
OT BbIHYXKawulux; KoappPuunentT 
JEJIOMJICHHAA AHOMAJIbHO BeJIHK, a 
IH TIpOXo*KeHHH Yepes YycCAOBHA 
30HAHCA, KOFa BbIHYKJ[eHHbIe KO- 
OaHHA OMepexKaloT 0 ase BBI- 
pKaroulwe KoONeOaHHA, KospPpuuH- 
iT IIpeJIOMJIe€HHA CTaHOBHTCA aHo- 
aJIbHO MaJibIM. B 3TOH pesoHaHc- 
MM OONACTH JocTHraeT 6oubUIOrO 
laveHHw KoadpuuneHT mTMorsomle- 
ipl CBeTA. 

Takum o6pas0M, BeJHYHHa KO- Puc. 1. [lokasaTem mpenomienua HeKOTOpEIX 
MPHUveHTAa MpeJIOMJICHHA 3JIEKTPO- KPHCTaJJIOB TaJIOHJHO-WeJIOUHbIX COeHHeHHH 
WHHTHBIX BOJH B UR9IeKTpHKe (no Tuynaio): 1— KJ; 2—NaBr; 3 — KBr; 
sigaHa c Bos6y2KeHHem KoseOa- 4 — Nach; is kes KCl 7 — Cals; 
IM ero. uacTHu, a /cJIeOBaTeJIbHO, 

JHeprHel UX 3akpelvieHHA B pe- 
sTKe. IIpoxoweHHe Yepe3 KPHCTaJI BHAMMOTO CBeTA BbIZbIBaeT KOJIeOaHHe 
eKTpoHOB. KosdpulvenT MpesIoMIeHHA CBeTa XapakTepH3yeT SHEprHlo 3a- 
EIIJICHHA IJIEKTPOHOB B KpHcTasie. C yBeIMYeHHeM SHeEPlHH 3akpelwieHnAa 
€KTPOHOB B KPHCTaJIe ~YMeHbILaIOTCA UX BbIHYKCHHbIe KOJICOAHHA WH YMeHb- 
AeTCH KOSPPHUHEHT MpeJIOMJIeHHA. 

Kak BuyHo u3 puc. |, BOmH3H OOacTH COOCTBeHHOTO MOrIOWeHHA KPpHBaA 
CHePCHH CO CTOPOHBI! AJIMHHbIX BOJIH CHJIbHO U3rHOaeTcaA BCIeACTBHE ObIcTporo 
cTa Koad®ulluenta MorsowenuA. CBeT mpoxout, ca6o B3anMojelcTByA 
INEKTPOHAMH vaIeKTpukKa. Ecau 3Heprusa cCBeTOBOH BOJIHbI Masa 0 
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CpaBHeHHI0 C, 9Heprveli 3aKpensIeHHA SJIeEKTPOHOB, TO yBeHYeHHe ees 
leTKH c nepexojiom or KJ x LiF conposoxkfaeTca yMeHbUIeHHeM Kosdpuluem 


TIpeJIOMJICHHA. \ 


4 23 2 2 3b/napy uonob 


Puc. 2. SaBucHMOCTb KOSPPUUHEHTA IIPeJOMJICHHA Np (pH 


2 = 5893 A) or aHepruu pemerKu U JI MOHOKPHCTAJIOB 

PaJIOHHbIX COCPAMHEHUM MeTaJIJIOB NepBoll H BTOpOoH rpynun 

(m0 usMepenuam Teccmana, Kana u Lox): a — crpykK- 

Typa pemetku tuna NaCl; 6—ctTpykrypa pewerKku 
Tuna CsCl 


Or navana rpynnp (Li) K KoHUy rpynnb (Cs) NoKa3saTeJb MpeJIoMIeH 


; 
fp. KpUCTaIJIOB TaJlOWHbIX CoeqMHeEHHH yMeHbulaeTca (pvc. 2). Benuunua n 
yBeIMUMBaeTCH C BO3PpaCTaHHeM 9JIEKTPOHHOM NOJIAPH3yYeMOCTH aHHOHa Ip: 
BYOKEHHM OT MTOPHAOB K ae 


ee ew —— Ha puc. 3 npesctapiena 3aBue 
} ' ' ' } 
a is a MOCTb NOKAasaTeIA MpesOMIIeHHA 0 
a Aa QHEprHi pelueTKH JIA MOHOKpHcTas 
f ! | ! 


JOB OKHCJIOB MeTaJIJIOB BTOpoli rpyr 
mbt: BeO, MgO u CaO (’). Tloxa3é4 
Telb UpesoMienua Jaa SrO Ne 
BecTeH. Jia MoHOKpHcTa0B Ba 
NOKAasaTeb IIPeJIOMIeHHA onpejjese 
H3 YCNOBHA ¢ = n? (4). 
I 0. 40 45 a6/napy uoHob JusneKtTpuyeckuli Kosddbunvner 
Jnep2un peuemby H3MepAJICH MeTOAOM s3aMelleHHa 


ae HuTepBale fo 60 Mri KyMeTpom 
HC. 0. GaBHCHMOCTh KOsPPnUNeHTA MpeOMuIe- C yBemu4ueHHeM UacTOTbI ot 1 Wi 
HUA OT SHepruu PeWeTKH VIX OKHCJIOB MeTa\I- 1000 f © 4 
AOB BTOpOH rpynnb Ta6nnn Menpeneesa KT, AMSJIEKTPHYeCKHH Koad 
(pPHILHeHT yMeHbIaeTcaA oT 50 
34. Tak kak 9TO 3HaveHHe Jy 
SJIEKTPUYeCKOTO KospPuunenTa B WalbHeHMIeM He H3MeHseTCH Cc UacTOTOTi, MI 


npuuumaem n= 34 = 5,8. [lo akcnepuMentambHBIM JaHHEIM noKa3aTed 
IIPCJIOMJIE HHA KPHCTaJIJIOB YMCHbIUIAeTCH. C BO3PpacTaHHeM SHepruu PelleTKH 
3aBHCHMOCTb WOKa3saTeJA IpeJIOMJIGEHHA OT XMMHYeCKOrO cocTaBa MOXeT ObIT 
MCIIOJIB8OBaHa JIS UCObITAaHHA CBOHCTBAa MaTepuaJloB. 
Tomcknii NomuTexunuecknii nucTHTyT Hoerynuao 
um. C. M. Kuposa 16 IV 1965 9] 
UMTHPOBAHHAA JIMTEPATYPA | 
19. Pepmu, Monexyau u kpuetanmpt, MJI, 1947. 2? J.R. Tessman, A. } 
Kahn, W. Shockley, Phys. Reve, 92, 890.(1953).9. 2 Woe Woe Tiyan mies 
Sproull, Phys. Rev., 83, 548 (VOOM \s gua BR. Seley eon Ro Ts pro ull, Phys, Rey! 
83, 801 (1951), | 
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Wornayes AKkayemun nayr CCCP 
1957. Tom 4112, Ne 4 


*IMIEKTPOTEXHHKA 
A. T. JIYHL 


METO], CHHTESA (1, 2)-TOJIFOCHHKA 
(ITpedcmaeaexo akademuxom A. H. Koamoeoposeim 7 VIII 1956) 


Kak usBecTHO (1), m000e SKBHBaJIeHTHOe TpeoOpasoBaHve KOHTAaKTHOFO 
omiocHuka A, T. e. NpeoOpasopanve, He H3MeHAIOIee MOJHBIX MpoBoU- 
TeH Me2KY BCCBOSMOXKHBIMH NapaMH MOJIOCOB, MOKeT ObITh OCYLMeECTBIeHO 
eOpanyecKHM [ipecOpa3s0BaHvWeM XapakTepHcTHyecKol (yHKIHH 3TOrO MHO- 
OJIOCHHKAa: 
n 
BNC fee roe Tae ey ees (1) 
%,B=1 


2Cb Qag OOO3HAYaeT HEeNMOCpeACTBeEHHY!O MpOBOAuMOCTb oT Mosca M, kK 
mocy M,. Ecau mMuoronosgmocHuk A paccMaTpHBaTb Kak (1, — 1)-mosmtoc- 


K c Bxojom M, wu BplxogamH Mo, Mz,...,Mn, TO 9IKBUBAICHTHbIM rpe- 
yasoBaHHvem Takoro (1,n—1)-NomocHHKa cvleqyeT Ha3BaTb lUpeocOpas0Ba- 
®, He H3MeHAIOIee MOJHbIX MpOBOAMMOCTeH Yag(A) (P = 2,3,...,n2) Mex- 


Bxoyom M, wu s00nImM BbIXOJOM. B HacToslel cTaTbe JOKasbIBaeTCA, TO 
jOoe TakoOe MpeoOpasoBaHHe MOxeT ObITh OCYHIECTBJIEHO Tak?Ke aJireOpan- 
“KUM l1peoOpasoBaHveM XapakTepucTHyecKOH (yHKUHH (1), HO C HCHOUJIb- 
3AHHEM CHCTeMbI HepaBeHCTB 


X%=1, xXe<yip(A) G=1,2,...,2). (2) 


Paccmotpum kyiacc K 3kBMBaJIeHTHBIX (1, ”— 1)-lO0JOCHHKOB, T. e. MHO- 
TBO TAKHX N-IOJIOCHHKOB A, HOJIHbIe MPpOBOMMOCTH KOTOPbIX PaBHbI 3a- 
HHBIM BeJIHYHHaM ¥j¢: 


y1p(A)=%1p (B= 2,3,..., 7). (3) 


n nh 
O6o3HauuM >, Yisxise = tt, > XipXe +YipXe = V, THC AA CHMMeTPHH 
(sl G= 1 
OSHAYeHHH MOOKeHO ¥1, = |. 
Teopema 1. Xapakmepucmuueckue PYHKYUU 6CeX MHOZONOAMOCAUKOG US 
nencam 6 npomeocymKe [u, Vv], HUKaKUX Opyeux xapaKmepucmuueckux 
HKYUL amOM NpomestYyMOK He codepxcum. 
Toxa3sareabceTso. I[lycts A€K, vT. €. uMeer mecro (3), Torga 
n n 


i, -<-,Xn) = >, agi A) hake = >) (1e%1%— =u. C Apyro cropouni (+), 
“,B=1 6=1 


HepaBeHcrBa Y1x(A)-%ae (A) <yag(A) momyyaem yag(A)< zap + zaes MO- 
By fa(%is.--2%n)< Dd) Oe + Xue) tate D) vae%— + XaaXe = 0. 


a, B=1 @, b= 
O6parHo, mycth U<fa(%1,---+Xn) QV; NOKaxKemM, YTO A€K. Wouuoxus 
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B HepapeHcrge w =) Yap%ike<fia (41 ---1%n)< D) yap (A)%e + Xue (A) 
B=1 B=1 


n 
xp =e (A) @=1,2,...,0), nonyaum J} x0%19 (A) <0, 7. &- xap<ra0l 


Pee 
Jjanee, MO00%*KUB B  HepaBeHCTBe y X16 (Aiae pathic Xn) 
n ee 
=o, XieXe +'¥ig%e = V Xe — Yip (P=—1,2,....,), WOnyIHM » dae (A) wa 


aa T. €. ¥1g(A) <yrg» CaeqoBaTembHO, 7¥19(A) = Yap, T- €- "A €K. 
Teopema 2. JIua moeo umo6ol Osa (1,n— 1)-noawocHuxa A u B Oo 
IKBUCANEHMHbL, mM. e. | 
X1¢ (A) = xig (B) (P= L2y an 
HeoOxodUMO U OocMaMOLHO, UMOGbL NP BCEX BHAYEHUAX X1,X2,.--,Xn, YO 
nemeopsolux Kepaeencmeam (2), OblaAU paéeHbl ux xXapakmepucmuueck 
Qbynkyuu: 
fa CROLL See eee 


Jloka3aTe€JIbCTBO. BESO SENOS Ey JJoka3aHHoe HepaBeHct 
h 


yi Vig (Altite pe es <3 ¥1g (A)Xe+718 (A) xg AA sHaueHuit nef 
G=1 G=1 
MCHHBIX,  YOBseTBOpAIoMINx (2), faer y X18 (A) %a Sal pb bs Cg Von xa} 
n nn Oh i 
Sy ie (A) ay TH es Falta: «, MVD sl Aywn. 
G=1 (al : 
Tlonmpsyacb (4), NomwyyuM Aun fg (%1,...,Xn) Takoe xe BbIpaxeHnue, 


CJIEOBATeJIbHO, PaBeHCTBO (5). 
nh 


JLocratouwnocts. TlomoxuB, yro B HepaBeHcrBe > Xie (B) xg 
= 


. : 
< i B(X1s SO.5 Xn) oe [a (x1, aos) Xn) <S Dy X18 (A) x¢ ae Xe (A) Xe BesuuH 
G=1 
n 
Xo = X19 (A) (6 = 12, ...,n), monyanm a X10 (B) yp (A) <0, tT. €. | 
Wap (B) < <8 (A). 
CyleOBaTeIbHO, paBeHcTBo (5) HMeeT MecCTO JWIA BCeX 3HaUeHHI X1, Xo 
» Xn, YROBJIETBOP AIOULHX HepaBeHCTBaM x, = 1, xg < yg (B) (8 = 1,2, i 
nostomy, MeHaAa polamMu A vu B, 6yqem Takxe UMeTb 
Xe (A) < wae (B). ( 
M3 (6) uw (7) caeqyer 9kBuBaneHTHocTh (1, — 1)-nomocHuKos A i 


FloxasanHaad Teopema jlaer MeToq cuHTesa (1, m— 1)-nomocuuKa c. 
JaHHbIMH TPOBOMMMOCTSIMH X12 Xis.+++») Xin. CHataa mnywem BbIpaxkeH 


Rall loweperes 20h) aS Xe Xe; 3aTeM, IOJIb3yACb HepaBeHcTBamu (2), pec 
G==2 

pasyem ero. Hanpumep, k rte Xq)...,%Xn_) MOXKHO TpHOaBATh UJeHbI 

Aa AapXoXe (%, B= 2, 3,...,n), rae BenuunHa Qzg YROBMETBOpAeT HepaB 

CTBY Qag¥ixn < Yip, Tak Kak B 9TOM cuLyyae 6yjemM HMETb jl PpaccMaTpHB 

; 
ee nh, ICH TepeMCHHbEX 14,, #25, 2. ann: AigkaXe SK Angie < XipXp 
a gy he ae 
06 


/Herpyqno nmoka3atb, 470, nowb3yHCb TOKO 3THM IIpHe€MoM H TO*KecT- 
THBIMH I1peoOpasoBaHuAMM, MOMKHO NOyUANTS mO06oii (1, n— 1)-nomocunk,. 
IBETBOPAIONMH YCJIOBHAM 3ajauH. - 

IIpumep 1. [locrpours (1, 2)-nomocnuK c NPOBOAMMOCTAMH: 742 = a+ 
bkd +-cg + chd, y13 = bk + ad + aek + ch + cgd + cger. 

Tlog6upaem a3; MH g2, YAOBUJETBOpsAIOMMe HepaBencrRam: QosX12 & Yia> 
Kis \ X12, T. @. Ag3 (a+ bkd + cg + chd) < bk + ad + ack + ch + cgd + 
egek, Az. (bk + ad + aek + ch + cgd + cgek) <a + bkd 4 cg + chd. 

'ITH HepaBeHCTBa PaBHOCHJbHbI HepaBencTBaM Uy5 (a+ cg)<(d-+ ek) X 
(a+ cg) + ch-+ bk, agp (bk +- ch) <d (bk + ch) -a+ Co. 

»Moxuo, Halpymep, B3ATb dy3—=d- ek, Qz,=d. Tora 6yjem uMetb. 
ce ynpoutennit f, (1, Xy, X3) = XraXq + YisX3+AogXoXg + AgoX3X%_=(A+Cg)xX2+ 

(bk + ch)x3 + (d + ek) xoX3 + dx5Xp. 

Hasbuelinee ynpomlenve MOxHO NOJYYHTb BBeeHHeM HOBBIX y3vI0B: 
(1, X2, X3) = AxX_ + d (XgoxX3) + (exX2 + b)-kx3 +. €:(QxX_ + AX), PC, Xgo0Xg , O6O- 
ayaeT CHMMETPHYECKYIO PasHOCTD, T. €., BOOOMIE, Koy = xy + xy, fat [ts cap 
|X) = AX, + d (XgoXg) + (CX2 + b) x, + RxXgxX, + 0X5 + (GX_ + hxX3) Xs = AX. + 


A (Xy0%3) + ex,x, + bx, + kxgx, + 0x, + OxX5X_ + AX5X3, TO COOTBETCTByeT™ 
®me puc. la, rye crpemkamu 


SHAYCHbI HallpaBJIeHHA ITPOBO- 


M 

Mocteil. “ h a? ‘ 
II p umep 2. TMocrpours (1, 2)- | S | vA 
JHOCHHK A 6€3 BeHTHJIbHbIX | Se . pe 
€MEHTOB C  IIpOBO,HMOCTAMH eis 
2 —c+ed+adg + ab + beg, | i zs | 3 2 e 
; — b+ dg+ aed + ac+ ceg. 3 C : 

Ws Qo5 UW Gg, KAK u Bpe-. ™% a, z 
ULYIeM IIpuMepe, THWIeM Hepa- a 6 
HCTBA Qy3%19 XS Yis, A32%13 XS fia, Puc. 1 


&. Qo, (C + ed + adg + ab+ 
beg) <b+ dg + aed + ac+ 
Cg, 32(0 + dg + aed + ac + ceg)<c+ed+adg+ab+ bed, Kxoroppie 
BHOCHJIbHbI H€PaBeHCTBAM 3 (C + de) < b+a(c + de) + g(d + ce), 
g(D + dg)<c+a(b+ dg) + e(d + bg). 

MoxkHo, Halpvwmep, B3ATb Q.3Kb0+ateg, agg<ctat eg, HO Tak 
K B HCKOMOM PeUI€HHH JOJKHO OBIT Qy3 = Ag, TO Ag3 = Az3Q39 < (b + a+ 
eg): (cta+eg)=bc+a-+eg. B3aB a3=a+be+eg, Oyqem UMeTb 
eye yupomweHHH fa4(1, Xo, %3) = Y19%2 + pigX3 + Gag (Xg0X3) = (C + de) x, + 
(6 + dg) x3 + (@-+ eg)(X20X3). | 

JlambHeltiuee yIIpolwleHHe MOXKHO MOJYUHTh BBeeHHeM HOBOrO y3ular 
(1, %2, %3) = CX_ + OxX3 + A(X g0%3) + (CX2 + 2X3) (eX2 + gx3 + d)fa(1, x2 %3, 
B= CX_ + Oxy + A (Xq0%g) ++ € (Xq0%4) + @ (X30%,) + dx,, UTO coorTBercTByet 
eme puc. 16. 


JleHHHrpaycKHl 9VIeKTPOTeXHHYeCKHM WHCTHTYT Tlocrymuso: 
um. B. HU. Yapanosa (JlenuHa) 26 VI 1956. 


IJMTHPOBAHHAA JIMTEPATYPA 
2A. Vs Jiyuu, Wess. AH CCCP, cep. marem., 16, Ne 5 (1952). 


Jloxnxagn AkKageMul Hayk CcCCcGP 
, 1957. Tom 112, Ne 1 
* 


QIIEKT POTEXHHK 
C. B. CTPAXOB 


O BJIMAHHH BTOPbIX TAPMOHHK B PA3JIODQKEHH AX 
MHJYKTHBHOCTEH U B3AMMOHHAYKTHMBHOCTEM CTATOPA 
HA CTPYKTYPY YPABHEHHAM MEPEXOHbIX MPOWECCOB 
CHHXPOHHONM MALIHHbI 


| 
| 


| 

| 

; 

(IIpedcmaeaeno axademuxom B. C. Kyaebakunoim 13 VII 1956) 

Kak H3BeCTHO, YpaBHeHHA TNepeXOAHBIX 9JIEKTPOMeXaHHYeCKUX Tpouecce 

AABHOMOJIOCHOM CHHXPpOHHOM MalIMHbI, 3alHCaHHble B (pa3 HbIX ee 
BeCbMa HeYJOOHbI JIA MpoBeqeHHA UCceOBAaHHH, HOO ypaBHeHHA, CBA 

Balolllue NMOTOKOCUeNJeHHA CTaTOpa HW poTopa C TOKaMH, H yp a INEKTPL 

MarHUTHOrO MoMeHTa cofepxKaT NepHoAuyeckHe PyHkuUHH yruia § = Jo dt +} 


0 : 
MexK].Y MarHHTHOH ocbio *a3bl a CT, 
Topa HW mposoubHOH ocbio d_ portof 
(puc. 1). 
Ilapx (*) npegqiomwkus mpoH3Bo,MI 
B BbIMeyKa3aHHbIX ypaBHeHHAX Taky 
3aMeHY TI€Ppe€MeHHbIX, KOTOPad 03B 
JIf€T HCKJIOUMTb H3 HAX TepHosuy 
ckHe pyHkuuH yruia 9. [Ipustom B cw 
yae MOCTOAHHOH CKOPOCTH poTopa 9% 
ypaBHeHHA peoOpasywtca B ypa 
HeHHA C MOCTOAHHBIMH KoapouL, 
c eHTaMH, YTO BeCbMa OOsleryaeT Uccsey 
BaHHA TepeXOMHbIX 9JIEKTPOMarHUTHE 
TIpolleccOB B CHHXPOHHOH maluHue. 
C reomeTpvyeckoli TOUKH 3peuHl 
mpeoOpa3osanue Ilapka o6nmHO HCTO 
‘KOBbIBaIOT KaK OTHECeHHe ypaBHeHHH CHHXPpOHHOM MallIMHbl K KOOpHMHAaTHE 
-OCAM, BpalllarolllMMca C TOM Ke CKOPOCTbIO, YTO H PpOTOP (HHaye TOBOp 
K OCAM, 2K€CTKO CBA3AHHBIM C POTOPOM). : 
Oyuako, Kak O6yeT NOKa38aHO HMKe, OTHECeHHe ypaBHe- 
HH K KOOPAHHAaTHbIM OCHM, %KeCTKO CBA3AHHbIM C POTOPOM, 
-elllé HeJOCTaTOUHO JIA HCKJIOUeHHA NMepvosMyecKux koadpu- 
IMeHTOB U3 HCXOMH‘IX ypaBHeHHu MmawuHbl. HyxHo elle 
HaJIOKUTb JOMOMHUTeIbHOe COOTHOWeHHe Ha KoadpuveHuTbl 
.B pasJloxKeHHAX B pAbl Dypbe WHAYKTHBHOCTeH HU B3aH- 
MOHHAYKTHBHOCTeH cTaTopa. WM TolbKO TIpH  BbIMOJHeEHHH 
3TOFO JOMOMHUTebHOrO COOTHOWWeCHHA MepHwowuyeckue Koa- 
(pHUMeHTbI MOTYT ObITh HcKsOUeHbI. [lostomy npeoO6pasoBaHHve 
KOOPAHHAaT, BOOOWIe TOBOpA, He JKBUBAJIEHTHO 3aMeHe BCeX KOHTYPOB HJIH * 
CTH HX MpeoOpas0BaHHbIMH KOHTYpaMH, Bpalllalol\MMHCA BMecTe C BbIOpaHHbl 
KOOPAMHATHBIMH OCcAMH (?). 
J\na JoKasaTeIbCTBa Hallero yTBepxKJeCHHA pacCMOTPHM CHHXPOHHYI0 | 
WHHY, MpHcoeqHHeHHy!0 K ceTH (puc. 2), (asHble HaNpsAxeHUA KOTOPOH u 
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fae) 
Ulb Das! Q 


Puce. 2 


)Ucc} CasHbIe TOKH cTaTOpa ica, icy, ice; HalpA2xXeHHA Ha 3aKHMAaXx OO6- 
<u BOSOYKICHHA Uy, MPOMONbHOH ycnOKOWTebHOH OOMOTKH Ug HW mone- 
JOH YCHOKOUTebHOH OOMOTKH Up; TOKH 3THX OOMOTOK, CGOTBeETCTBEHHO, 
ig 4 tp. PacnosoxKenne oOmMoToK moKasaHo Ha pc. 1. TlomoxuTenbubie 
PaBJICHHA TOKOB OTHOCHTeJIbHO OJHOHMCHHbIX 3€2KHMOB OOMOTOK TlOKa3aHbl 
puc. 3. 

3anuiieM ypaBHeHHA 3aKoHa Oma Hu moroKocuensJeHHit (pas craTopa u 06- 
K poTopa 

¥ 


: d[Y,] : d[v,] 
[Uc] = re [te] + ai > [Up] =[Ropl [ip] + ais } (1) 
[Pe] = [Lec] [ic] + [Mcp] [ipl: [Yo] = [Mpc] Lae [Lpp] linl, 
sae Ur 
[ue] =] Yeo |; [up[=| “2 |; 
Bee Up, 
(2) 
vf 0 : Ly My, 0 
mel—|. 72” |; [Lop] =| Mie te © |; 
: 007, 0670" 2, 
La May late 
fecal |Mee ee. Mee be (3) 
igeAre she Puc. 3 
; Lop + Lm COS 26 —M,p + M, cos (28 — 120°) —M,, + My cos (20 -+- 120°) 
My + My cos (20—120°) Leg + Lp, cos (20 + 120°) —M,, + Mycos 26 
“Mey + M, cos (26 + 120°) Mp + Mo cos 20 Lon + L008 (28 + 420°) 
M; cos 0 M,, cos 6 —M, sin® 


[Men] =(M pe |= M; cos (6 — 120°) M, cos (8 — 120°) —M, sin (8 — 120°) | (4 
M; cos (8 + 120°) M, cos (8 +120°) —M, sin (6 + 120°) 


cb Ly, Lg, Ly-— WHAYKTMBHOCTH OOMOTKH BO38OyXJeCHHA, MpoOJOJbHOH u 
epeyHOH YCIOKOHTebHbIX OOMOTOK; Myg—B3aMMHaH HHYKTHBHOCTb 06- 
KM BO3OyxKJeHHA HW posobHOH ycroKouTembHOH oOmoTKH; M;, Mg, 
— MaKCHMA@JIbHbI€ 3HAYCHHA B3AHMOHHAYKUHH (asbl cTaTopa Cc OOMOTKOH 
SVKICHHA, MpOOMbHOH HW TOMepeyHOH YCNOKOHTeJIbHbIMH OOMOTKAMH. 
BBolMM MaTpHIlbI craTopHoro [A,] H poropHoro [A,] mpeoOpa3soBaHHH: 


cos@ cos(8—120°) cos(68+120°) i 4 © 
| = 2/5 Rats sin (8 — 120°) — sin (8 + 10 | say LAs | == ° 0 | : (5) 
"/e */e Ye 1 — 170 
ITH MATPHIbl NOSBOJIAIOT CBA3ATb BeJIMUMHbI HallpA2XxXeHHH, TOKOB H [l0- 
CHENIeHHH cTraTopa HW poTopa jo U Tocse upeoOpasopanua. Marpuipl 
PAXKeCHHH, TOKOB H MOTOKOCHeMJeHHH Tocme mpec6pasoBaHuA MbI OO03Ha- 


HMHJCKCOM LWTpHX: 


u 


Ud pa 
[ae] = | ¥eq | = [Ae fic]; - . [up] = | “ee | = [Ao] [uol- (6) 
Ucg Ung 
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OrkaxKemcaA Telepb OT JOMyMeHHA, KOTOpoe JO CHX Op OOBIGHO Jed 
jlocb B swHTeparype (°°), a HMeHHO, He OyjeM CUMTaTb, 4TO AMIJIATY{bI BI 
ppix rapMOHHK Lm WMo pasioxKennit B paybl Dypbe HHAyKTHBHOCTEeH La, Li 
MW B3aMMHbIX WHyKTHBHOCTeH May, Mac, Moe OOMOTOK cTraTOpa OMHAKOB 
Hao6opor, MpHMeM, 4YTO OHH HeOMHAaKOBBI, T. e. 


jp a ve 


Jina mpeo6pa3s0BpaHva ypaBHeHHH 3akoHa OMa M NOTOKOCIeNJeHHH cTal 
pa yMHOxKHM cylepa o6e uacrv (1) Aaa [u-] H [Ye] Ha [A,]. C yaerom (2) 
(6) nouwyuHM 


/ = J 
U rid d [b,] eq ’ od 2 / md , ay: 
[Uc] = felte] + dt + Yod ee [be] = [Lee] [4c] + [Mep] [tl, ( 
0) 


rye 
[Leel = (AY (hel [Ar] = | 


Ly + 0,5 (Lin — My) 0 (Lin — Mg) cos 30 . 
a 0 L,—0,5(Lm—M,)  —(Lm_—Mp)sin30 }3 | 
0,5 (L,, — M,)cos36 —0,5(L,, — M,) sin 30 Ihe 


[Az'] u [4,1] —0Oparupie Marpulbl craropHoro mu poTopHoro mpeobpasok 
Hui; Lo = Lep — 2M cp — MAAYKTHBHOCTh HYJeBOH MOCJeOBaTebHOCTH C1 
topa; La = Lep + Mep + 3/2 Mo, Lg = Lep + Mep — 3/2 My — CHHXPOHHBIE i 
JYKTHBHOCTH CTaTOpa NO MpofoJIbHOH HM NonepewHon ocam. IIpeyqcraBuB (8) 
pasBepHYyTOM Bue MoayyuM paBencrBa, JannHpre A. T. Vocudpsnom (°). | 
na mpeoOpas0BpaHuaA ypaBHeHuli 3aKoHa Oma HM MOTOKOCIenMJIeHui pore 
YMHOXKHM culIeBa O6e uacTH (1) AA [Up] u [¥p] Ha [Ap]. C yuerom (6) Tf 
JIyuuM . 
, rigs d[¥,] vv he aha 
[Up] = [Rppl lip] + —Z [Ye] = [Moe] [ic] + [L ppl Lip), (1 


rye [Men], [Mpc], [Lpp] 4 [Rpp] oT yraa 9 He 3aBucaT. 
OrTnpaBJIAACb OT H3BECTHOTO BbIPa-KeHHA 3JECKTPOMarHHTHOrO MOMeHTAa 


T= 5) [ig 0 lc], 
rye 
i Loe | M | 
(f(jJ=—-| wu (LJ =“ |\-* 1, | 
ne - M pe\ “pp ( 
nocie ipeo6pasoBpaHui moury4aum 
x idly aati, ay Gl Hobs a. | 
pete Cae saan ag Wiel + Carve 234 [4p 'l lépl | 
=F |teg| tve| d[M,, | 
tang <4 baht aad wy 
[A,, | 6 [Ar] fee] 
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H OKOHYUATEJIBHO: 


an ccm ine ee ek ian 
TS Ip [ical egteo! pal pal po] x (13) 
e 
0 O.5Lim +My  (M,—Ly) sin co 0 — 0,5 M, 0 Phan 
BL + My 0 (My — Lym) cos 80 0,25(M¢-+ Mg) 0 — 0,25(My— Mg) || ing 
(My — Lyn) sin 30 (My — Lm) cos 30 0 0 0 gee i n9 
“ 0,25 (M¢+ Mg) 0 0 0 0 i pd 
—0,5 Mp 0g 0 8 0 ye 
0 0,25 (M-¢ — Mg) 0 0 i 
Us f g v : Stet 


_Temlepb K NOJYYeHHBIM BbIIe ypaBHeHHAM Hallps2xKeHHH H NoTOKOCUeTVIe- 
H cTaTopa u poropa (8) H (10) qoOaBuM ypaBHeHue JBHxKeHHA poropa 


fer ey eas 


do 

i a (14) 
e 7, — MOMeHT NepBHYHOrO [BHraTeA; J—MOMeHT HHEPILMM potTopa cHH- 
OHHOrO TreHepaTopa, BaJla TYpOHHbI UH Bpaliarwouluxcsd BMecTe C HHMHU ua- 
2H. Takum oOpa30M MbI HowyuusH 13 ypaBHenuit (8), (10) u (14), cBaspi- 
FOUWMX 13 HeHSBECTHBIX ica, beg, boos Yeds Year Yeo» ipds ipgs ipo» Ypdr Ypas 
» H 9. Pemenne lomyyeHHOH cCHCTeMbI ypaBHeHHii OHM 3 UHCJIeHHBIX 
TONOB, a BCero LeecooOpasHee — C NOMOLIbIO HHTerpaTopa nosBomseT pac- 
MTaTb JOObIe MepeXOAHbIe IIEKTPOMeXAaHMYECKHE TpOWeccbl B CHHXPOHHOTi 
WUHHe. 
_ Papexctpa (9) u (13) AoKasbiBatoT, 4TO B OOMIeM CJlyyae QUIA HCKNOUeHHA 
PHOAMVECKUX KOSPPHUMEHTOB H3 UCXOJHbIX ypaBHeHHH ABHOMOJIOCHOM CHH- 
)OHHOM MALIMHBI ellie HeROCTATOUHO BpalllaTb KOOPJMHATHBIE OCH CO CKOpO- 
bro potopa. Hanpumep, npu Lm == My nepnoguueckue KospPpunHeuTel (sin 30 
cos 39) He HCKJNOUaIOTCA H3 HCXOAHBIX yPaBHeHHit MalIMHbI, HECMOTps Ha 
, UTO OHH OTHOCATCH K KOOPAHHATHBIM OCHM, 2KeCTKO CBA38AHHbIM C ee Po- 
pom (cm. (9) H (13)). pu srux xe ycnopuax (Lm=4 My) ypapHenus, cBs- 
IBAlOlHe HYJIEBbI€ COCTABJIAIOUIMe TOKOB, HalipAKeHHH MW MOTOKOCIenVIeHHIi, 
Ke He lipeycTaBsAloT coOOOH OTAeJIbHOH CHCTeMbI, pelllaroulelicd He3aBHCHMO 
 ypaBHeHHH JIA MpOMOJbHbIX HW MONepeyNbIX COCTABJIAIOMIHX, Tak Kak Ipo- 
JIbHbIE H TMOMepeyHble COCTAaBJIAIOMIMe NOTOKOCHenJeHHH cTaTopa OyjlyT. 3a- 
ICeETb OT HYJICBBIX COCTABJIAIOWIHX TOKA CTaTOpa, a HyJIeBad COcCTaBJIAIOWLaA 
TOKOCIENJICHHA CTaTOopa OyleT 3aBHCeTb OT BCEX COCTABJIAIOUIMX eFO TOKOB. 
emu Lm CyllecTBeHHO oTsMuaetca oT My, To WA MoAcueTa ToTOKOCHeMJe- 
ii CTaTOpa HW 3JIEKTPpOMarHUTHOrO MOMeHTa HY2KHO MOJIbSOBaTbCH TpHBeeH- 
IMH BbIWe ypaBHeHHAMH, a He ypaBHeHHamu Ilapka, Kak 93TO OblWIO OT- 
syeHo A. T. Vocudpsanom (°). Pasymeerca, npH Ly, = My 43 TpHBeyeHHbIX 
lle ypaBHeHHH NosryualoTrcA Kak UYaCTHBIM C.lydal H3BeCTHbIe ypaBHeHHaA 
apKa. 


MockoBpcKkHi 9HepreTHuecKHHt MHCTHTYT Ilocrynusi0 
um. B. M. Monotosa 13, VIT 1956 


; UMTHPOBAHHAA JIMTEPATYPA 

cee eat Kee ranseAle Ba pale 48.) (16 1929)ap. 1527352 (1933). Av 1 pi y- 
»B, Merogbl MaTemMaTH¥ecKOro HCCeOBaHHA 9JICKTpHYeCKHX MalHH, 1953. CGE lave 
Tpaxos, Tp. MOH, s. 14 (1953). *C. B. Crpaxos, Onexrpuyectso, Ne 6 (1954). 
ml. Hocudeanu, Jloxm. AH ApmCCP, 7, 3_ (1947). © A. T. Hocuobnan, 
mt. BIW, Ne 8 (1940). 


Ht 


Jloxaann Arkagemuu nayk CCCP : 
1957. Tom 112, Ne 4 : 


ITEKTPOTEXHE 


B. H. WECTAKOB 


AJIFEBPAHYECKHH METOJ, CHHTE3A MHOFOTAKTHbIX CHCTE 
r-TNOSHWUWHOHHbBIX PEJIE : 


(ITpedcmaeaeno axademurkom B. C. Kyaebakunoim 22 VI 1956) 


1. IIpeqnoxeHHbI pavee BeKTOPHO-asIreOpanyeckH MeTOA CHHTe3a MH 
TaKTHbIX peJIeHHbIX cucTem (') O606mlaeTCA 3lecb Ha clyyYalt CHCTeM, TOCT 
CHHbIX H3 /-TO3HIMOHHBIX pewe, re 7 — HaTypPasIbHOe UHCJIO He MeHbuUIee Ye 

Bce panee BBeJeHHble olpeeyeHHA JIerKO OOoOIaloTcA H ToToMy 6y, 
IIPHMEHATLCA 3/eCb, KaK IpaBHJio, 6e3 NepepasHpoBKH UX AIA cryyan rf > 
CoxpaHAa mpexKHHe o603HaueHHA HM YCJIOBHA, HaJloxKeHHble Ha paccmatt 
BaeMble CHCTeMBI peJie, Mbl MOXKeEM, KaK H peje, H3MeHeHHA corona 
ABTOHOMHOM CHCTeMbI OMHCbIBaTh BEKTOPHbIM ypaBHeHHeM ; 


y(t +7) =f (x(t), y(t), 


rye f — HekoTopad OfHOSHadHaA BeKTOpHad PyHKUMA BeKTOPOB X H y, MOI 
HIMX IIPHHMMAaTb Tellepb, OVeBHAHO, 7” Hr” 3HAUeHHM X, H yg, COOTBETCTBEHE 
OTH 3HaveHHA OyleM HYMepOBaTb LeJIbIMH YHCAaMU 


a - 
1 ; 
2 >» ata: «B= x byr*—, 
i=), k=1 . | 

: | 
rye a; u b, —i-A MW k-A KOMNOHEHTHI 3HAYeHHH xX, H yg MePeMeHHBIX BeKI 
pOB X H y, COOTBETCTBeHHO. 
~Ecau nojiokum t= 1 (uro 6e3 orpaHHueHHaA OOU[HOCTH MOXHO cjewa 


BCerla), 3AMCHHM HeIIpepbIBHOe TlepemeHHoe ¢ (BpeMA) HaTypaJIbHbIM ref 
| 


MeHHBIM j (j =0,1,2,...) H OOpasyem H3 Mapbl BEKTOPOB X HM y OHH BeKT 
Baa (Ky Ot. Nps ss. eh OT oe Ee he ee 

TO BMecTo (1) Nowy4YHM ypaBHeHnve: 

: 

y(i+ 1) =F(z()), 


rye F -— nexoropaa ojHosHayHas BeKTOpHad (pyHKWHA BeKTOpa Z. 

Vs oquosnaynoctu dbyHKuun F cneqyer, uro Waa cuHTesa peleHHou ¢ 
CTeMbI (2) IPHTOHbI JIMUIb TaKHe MOJHbIe CcoBpokynHocTu (1) MocmeqOBaTeN 
HocTeH {Zz (j)}, Kaxkjad Mapa KoToppix {z”) (j)}, {z() (j)} YAOBMETBOPAeT mpe’ 
Hemy (1) ycuoputo (8). 

2. YCOBUMCA Ha3bIBaTh f-HUHBIMH Te PeCMeHHBIMH HM r-HUOHBIN 
PYHKIMAMM epemeHHple Hu (byHKUHH, OOnNacTHIO 3HaueHuit KOTODI 
ABJIAeTCA MHOxecTBO {0,1,...,7—l}. r-u4aHpMu BeEKTOpaMH Oy 
Ha3bIBaTb BCKTOPbl, KOMIIOHEHTbI KOTOPbIX MOPryT IPHHHMaTb 3HayeHHA To 
KO H3 3TOTO MHOXKeCTBa. 

Kak nloxa3san Be66 (?), BeaKaad OfHOsHauHad r-nunasn (PyYHKUHA = r-HUHE 
NEPeMeHHBIX MOXET ObITb MpelCTaBsIeHa B HOPMAaJIbHOM (opMe, sABJIAIONLeH 
OOOOMleHHeEM HB3BeCTHOrO pa3s0xKeHHA OyeBbIX (PyHKUH (T. e. RBOMUHE 
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HKUMH ]BOHMYHBIX TI€pe€MeHHbIX) Ha KOHCTHTYyeHTHI equHuuB. Ilia Toro 
9ObI PACpocrpaHuTh YTOT pesy/bTAaT Ha BeKTOPHBIe (pYHKUHH, BBeJeM cule- 


HoulMe onepauHH Ha f-HUHbIMH BeKTOpaMu Wifi el, i. WEL es 
Mer. 07,0355 Onl! ¢ 

HOV SS lO N) Opie ty) Osea) 

Le Viel, OU grey 1 pre ee SOO |, 

CL aM aes |X a ae vanty ay: 2 ea Ub apuca tu aces ln Kec lhct 
e & 


uz \/ 0; = max (uu, 0;); 
( 0, eciH u;=0 unu o;=0, 


u;X 0; = 
; i | max (wi, Vi), ecmH uu; 0 u 0,0; 


— HeEKOTOpbIN CKaJiAp. 
Hicnombsya 9TH onepatluH, MOxKHO BCAKYIO OAHO3HATHy1o r-HUHYylO (PyYHK- 
mo F(u) r-wuHoro BeKTopa u MpescTaBuTb B BHJe: 


rm] 4 


F(u) = SY F (u,) x 8u,.u (3) 


a=0 


STE ati veo ane 


a= 


mares ol aDHay (PyHKUHA Be€KTOpa U, OlIpeyeJIAeMand YCJIOBHAMH: 


x 1), CUM. 1 == te, 
; Ou, u = 


QO, ecnw u=-u,: 


-@opmyuia (3) mpeycTaBideT coOoH HOpMaJIbHY!0 (popMy BeKTOpHOli r-HUHO!I 
YHKUMM F(u) wu merko MOxeT ObITb NosyyeHa 43 ctbopMysH! 1.35 paGorni (2), 
IH 3AMCTHM, YTO (PYHKUHA Sy,,4 Yepes OObIUHbIe CHMBOMbI Kpouekepa BbI- 


AMKACTCH CJIETVIOULUM o6pa3om: 


d mee) “ iva 0 
UE Cua» u, X Ong, oy U2 A ses x Cue, me Ym (4) 


4TO CHMBOJIbI Kpouekepa B CHJIy JJOoKa3aHHOH B (?) Teopempl 1.27 copma- 
UOT C ONepalMAMH, OMpeesIHeMbIMH B TOH %e paOoTe MocpeCTBOM paBeH- 
Ba 1.010. 

3. AsropvT™ oTbICKaHHsA (pyHKuHH F, yoBseTBOpAIOMLMH ypaBHeHuto (3), 
€. aJITOpHTM CHHTe3a peJIeHHOM CHCTeMbI, OIMCbIBAeMOH STHM ypaBHeHHeM, 
OPVKHO CCPOPMYJIHPOBAaTh CJIeEAYIOULHM OOpasoM: JIA KaXKAOH NocMeOBaTeJb- 
ocTH {z's)(j)}, BXOAMeH B 3aqaHHy!o NOJIHY!O COBOKYMHOCTb MOCJeOBAaTevIb- 
CTEM, YJIOBJIETBOPAIOWIHX ycsIOBHIoO (8), Onpeyxersem (yHKILHIO 


pn 4 
FS) (z)= >} Vy (j+1)x or y (5) 


7—0 


fe yO (7 +1)—(7 + 1)-H den HocslejoBatesbHOCTH {ys) (j)}. 
_Wckomas dyuKkuna F(z), yqopserBopsioulad ypaBHennto (3), onpeesmser- 
1 110 (opmyute: 


l 
Biz) = Fiz); (6) 


s=1 


rye 1—uveno Bcex mocmeqoBaTembHocTel {z'*) (j)} B 3ayaHHOH TOJIHOn 
COBOKYMHOCTH. 

Tak Kak CHMBOJbl Kponekepa C BeKTOPHBIMH WHekcaMH, OIpee/AeM 
yclOBHAMH (4),. coplajaioT, Kak y2xKe OTMe¥aJlOcb, C (yHKUMAMH, ONpeyeds 
MbIMH B (2) paBeHcTBaMH 1.010, To, BOCHOMb3OBaBIUMCb STHM PaBeHCTBC 
MOXKHO BbIPaSHTb Yepe3 OCHOBHbIe ONepauuN asreOpbr BeOba u faxe, ec 
yroHO, yepes OHY eCMHCTBeEHHY!O OllepallHioO, ABJIAIOULYIOCA o6oOmleHH 
cbyuxuun ILleddepa. 

Onncanubiii Mero, MO3BOuIAeT, TaKHM OO6pa30M, MOCTpOHTb (PyHKIy 
F (z) =f (x, y) 43 KOMMOHeEHT /-HYHbIX BeKTOPOB X H y NocpeACTBOM OMlef 
Wau amre6ppi Bedoa. | 

[Ipumeuaune. CumBost! Kponexepa, ompesensempie ycuoBvem ( 
IpeACTaBAIOT COG OGCOMeHHeE KOHCTHTYeHTOB CMHHIUbI, WB Cilydae, KOF 
BEKTOPbI Zy, H Z ABJAIOTCA JBOMYHBIMM BeKTOpaMH, OHM COBMaaloT C KG 


CTHTYeHTaMH equHuUbI. B atom ciryyae onepauu \/ HM X CcoBMafatoT, CoC 
BETCTBEHHO, C Ollepaluamu OyvieBoro cwOxKeHHA HM OyseBorO YMHOOKeHH 
a onncannbiii 3yfecb MeTOA CHHTe3a COBMaaeT C OMMCaHHbIM paHee (+) Mel 
JIOM. 

4. B caryuae, ecm 3ajjaHHble NOCJeAOBaTeIbHOCTH 3HayeHUH y (/) so 
y He yOBNeTBOpAIOT (pH 3aaHHOH NOCMeOBaTeJIbHOCTH 3HAaYeHHH X 
BekTopa X) yculoBuio ($), TO He CyllecTByeT OfHOSHAUHON *byHKunu F, yqe 
JIeTBOpAIOIeH ypaBHeHuto (2). OuHako B page CAyyaeB 3aaHHbIe NOCJeI 
BaTeJIbHOCTH 3HaueHHii y(j) BeKTOpa y MO%XKHO, YBeJIHYHBaA UHCIO KOMY 
HeEHT 3TOTO BeKTOpa, pacilMpHTb (*) Tak, YTOObI JIA paciiMpeHHOH Nocsey 
BaTeJIbHOCTH ycsOBve (%) BbIMOJHAOcb. B YwaCTHOCTH, eCJIM 3HaYeHHA yi 
BeKTOpa y He 3aBHCAT OT YJICEHOB NOCe{OBaTeJIbHOCTH 3HaYeHHH X(j) BeK1 
pa x, T. e. ecmw y(j+1)=—fly(/)), To orpicKanHe (byHKuHH f BO3MOxK 
IA OOOH MOHOWUMKMIMYeCKOH NMOCMeqOBaTeIbHOCTH (?) SHayeHHH y(j) Be 
Topa y. IIpu sTom pacuimpeHHe MepBoHayabHO 3aaHHOl MOHOUMKIAY 
KOH HOCIeAOBaTebHOCTH JO OCHOBHOH (*) MOXeT MPOHSBOAUTbCA CMOCOOO 
aHaJIOrHYHbIM OMMCaHHOMY paHee (%) uA Cy¥at MWBOMYHOrO BeKTOpa 
A WMeHHO, 3TO MOXKHO CilelaTb TaK: BbIOMPaeM MHHHMavIbHOe uHCIIO NV, yA 
JIeTBOpsioulee HepaBencTBy frN—" > M, rye M — mMakcuMaJIbHOe YHCJIO paBHE 
ApPyr Apyry wWieHoOB cpeqH GNIeHOB, MpeAWeCTBYIOUIMX MepwHOuyecKOH ac 
3aaHHOH MOCJIeEAOBaTeMbHOCTH, HM Cpe YWIeHOB TepBoro TepvHoya 9TOH TI 
‘CJIEQOBATeIbHOCTH. SaTeM 3aMeCHAeM KaXKJbIH WIeH 3aaHHOH NOCJeOBAaTeJIbH 
cTH N-KOMIOHEHTHBIM f-HUHbIM BeKTOPOM, Yy kKoOTOporo nocequHe N — 
KOMIMOHEHT BbIOpaHbl Tak, YTOOb! OOpas0BaHHoOe M3 9THX KOMINOHeEHT wed 
‘-WYHOe YHCO PaBHAJIOCb UHCY YWICHOB NepBOHavaJIbHO 3aaHHOH nocd 
JOBATEIbHOCTH, PaBHbIX JIaHHOMY WiIeHy 9TOH MOCJeOBaTeJIbHOCTH. 

oS. H31OKeHHBIM 3eCb MeTO, MpHrogeH JIA CHHTe3a MHOPOTaKTHBIX f 
JICHHBIX CHCT€M, peaJIH3YIOUNX (PyHKUHH ¢(j), ONpesesHemble paBeHCTBal 


eiO)emtse, Phlick hee) MODs 


rye @— HeKOTOpOe 3ayaHHoe uNcIO; Y WH Y— HeEKOTOPble 3ayjaHHble (PyHKUM 
mpHyem 3HaveHHA a, ¥, y H © TpecTaBHMbl B /-HYHOH CHcTeMe HCUMCJIEH} 
‘KOHEYHBIM YHCJIOM WMdpp. 

Jl anreOpawueckoro ONWCaHHA CTPyKTypbl cxeM, peasMsyroulux cyl 
WMH YKa3saHHOrO Ba, MOXKeT ObITb HCHOJb30BaHa aslreOpa MHOFO3SHaUHOH F 
ruku (amre6pa Bea (*)), oa W3 BOSMOXKHBIX (PH8uyeCKNX HHTepmperauuit K 
TOPO Oba TipeoxRKeHa aBTOPOM pauee (*). | 

CiefyeT 3aMeTHTb, YTO, NOMHMO TeX OrpaHwyenui, KOTOpble Haksay{bIBa 
Ha yuku & (/) uv (/) TpeGoBanHe OMHOSHAUHOCTH HCKOMOM tbyHKUMH y (‘, ¢ 
‘CYINECTBYIOT ellie MOOaBOUNble OrpaHHieHHA, OOYCOBJIeHHbIe KOHCTPYKTHBHbI 
OCOOCHHOCTAMM TeX MHOFONO3HUMOHHBIX peJle, H3 KOTOPbIX KOHCTpyupyer 
‘CHHTe3HpyeMad peJieHHad cxema. Ec, HalpuMep, NO 3aaHHbIM TeXHHt 
CKHM YCJIOBHAM JI CHHT€3a MOTYT ObITb HCHOJIb3OBaHbI TOJIbKO TaKHe MHOI 
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{MMOHHbIe pede, Y KOTOPbIX Nepexo M3 OAHON NOsHUHH B Apyry!o MoxeT 
ACXOMMTb JIMUIb B OAHOM onpeyesIeHHOM TlopsyKe (KaK 9TO WMeeT MeCTO 
Tyuae maroBbIxX NepekslouaTeseli, KOTOpble MOryT BpaljaTbcsH TOJIbKO 
(HOM HallpaBJleHuH), TO 9TO BECbMa CHJbHO OFpaHHYMBaeT COBOKYIMHOCTb 
MocsleqoBaTesbHocTel @ (j) H Y (j), AIA KOTOPbIX MOKeT ObITb NOcTpoeHna 
Had CXeMa, peaJM3yloulan tyHKuHIO y (Y,¢). Apyrum BecbMa CHJIbHbIM 
WHHYeHHEM SIBIAeTCH, HallpHMep, TpeOoBaHHe HCKJIOUeHHA TaK Ha3biBa- 
X «yCJIOBHH COCTA3aHHA» Mex,y OTeJIbHBIMH pele KOHCTpyHpyemon pe- 


40H CHCTeMBI. é 
MockosckH rocyjapcTBeHHblii YHABepCcHTeT Tlocrymusio 
um. M. B. JlomoHocopa 22 VI 1956 


; 
) WHTHPOBAHHAS JIMTEPATYPA 


*B. HW. Wlectraxos, JAH, 99, Ne 6 (1954). #2 D.L.Webb, C.R. des séances 
i Soc. des Sci. et des Lettres de Varsovie, Cl. III, 29, 153 (1936—1937). °® B. HW. Ile- 
1k oB, J[AH, 98, Ne 4 (1954). * B. WH. Wlectraxos, Hss. AH CCCP, cep. matem., 
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Jloknaann Akapxemuu nayk CCCP 
1957, Tom 142, Ne 1 


XHMH fl 


Axanemuk WM. JI. KHYHSHLL u A. B. ©OKHH 
O HHTPONEP®TOPAJIKYJIHHTPHTAX 


deqaBno oTKpbitble B-HuTponepdropaJIKHHHTpHTbI, JerkKO Moy4arolluecs 
-HUTpOBaHHH @ToposepuHOB OKHCaMH a30Ta H MpelcTaBsArolulue coboili 
IH THI UpOH3BOAHbIX (TopyriepoAoB, OKasaJIHcb YCTOHYHBbIMH HM 4pes- 
aHHO peaKILHOHHO CIOCOOHbIMH CoeHHeHHAMH. 

IcJIH OObIMHbIe HATPOAJIKHJIHUTPHTbI Ip B3aMMOJeHCTBHH C BOOM WIM CIMp- 
1 IlpeBpallaioTcH B HHTPOCIMpThl, TO HHTponepTopasiKUHUTpHTHI pH 
100TKe STHMH 2Ke peareHTaMH Mo/BepraioTca Oowlee CIOXKHbIM H3MeHCHHAM, 
SAHHBIM C HaJIHUHeM B MoOJleKyJle aTOMOB @tTopa. B-HHTponepdTopasKus- 
JUTHI IPH PHApoMHse peBpalllawTcs B «%-HATponepdTopKapOoHoBble KHCJIOTHI, 
pble IpeAcTaBJAloT COOOK Sosee NPOUHble COeHHEHHA 110 CPaBHEHHIO C OObIN- 
HW .%-HATpOKHCIOTAMH H He JekapOoKCHJIMpyIoTCs axe BO BPeMA Heperouku 


NO,;— GFx — CF, — ONO + 2H,0 > O2.N — CFx — COOH + HNO, - 2HF 
x= Fy CRs nH Ap. 


SCTHO, UTO HHTPOYKCYCHad KHCIOTAa MOXKeT ObITb HEKOTOPOe BpeMA COXpa- 
1 6€3 H3MCHeEHHH JIMIIb B YCJIOBHAX MOJHOTO OTCYTCTBHA Bar (0 cyxXuM 
90M). BogHble pacTBopbl ee ObicTpo pasviaraiorcs ¢ BbieteHHem CO, H 00- 
yBaHHeM HUTpoMetana. B oTsMuve OT HUTPOyKcycHOH AupTOpHUTpoyKcyc- 
KHcuIOTa ABJIAeTCA Oouee NPOUHbIM COeHHEHHeM, €e MOXHO TeperuaTb Noy 
yYMOM H XpaHHTb Jonroe Bpems. Ilyrem MHorokpaTHOli NeperouKH yfaeTcs 
YUUTb GesBOAHy!0 HATpOAMPTOPYKCycHy!0 KHCHOTY, KoTOpad npefcTaBiaer 
i MpospayHble, paciivblBalollvecA Ha Bosyxe OeclBeTHbIe KPHCTadJIbI 
MepaTypol muiaBieHua 37°. : 

[lerkocTb Jje@KkapOoKCHJIMpOBaHHA HUTPOYKCYCHOH KUCHOTbI ABIAeTCH, No- 
AMOMY, PeC3YJIbTATOM (HKCAaIMH MpOTOHa aTOMOM KUHCJoposla HUTporpynubl, 
TPOHHAH IVIOTHOCTh KOTOPOrO S3HAYHTebHO YBeJIMYMBaeTCA ONarofapsA 
SHHIO CONpsxKeHUA. ITO %Ke ABJEHHE COMPAXKeHUA, ECTECTBEHHO, Topasyo 
eHbIeli CTeMeHH, MpOABAAeTCA B CLyYae AMPTOPHHTPOYKCyCHOM KHCJOTHI 
roapa IIeKTPOHOCTATHBalollemy sdpekTy aTOMoB (ropa. 


F 
oO 
* Vea jy P eae aD) 
No GE Cae he SNS oa + 
IREOTNS: Dee 4 
oO O F 


Ow 
~97N= CHa + CO, 


[Ipu rufpomuse B-HuTponepropupouusAHMTpHTa H 8-HUTponepPTopu30- 
WJIHHTpHTa paCCUMTaHHbIM KOJIMYeCTBOM BOMbIl MOJyYeHbl COOTBETCTBEHHO 
ATPOMepPTOpUpomHoHOBat H a-HHTponepPTopusomacdAHad KHCIOTHI. O6e 
NOTLI OKa3asucb elle Gosiee CTAOWJIbHBIMH CoeHHEHHAMH, YeM HUTPOAH- 
pyKcyCHad KUCJIOTA; OHH TAK Ke MerkOMeperOuAIOTCA MPH OObIMHOM aBJIeHHH. 
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Ilomyyenue «-HHTponepTopmponvoHoBolh KHCAOTbI! pH TuApoul 
8-HUTponepPTopmponuIHUTpUTA H &-HUTporeppTopHsoMacJIAHOK KMCIOTHI TI 
rHu{pomuse B-HATPpopepMTopu30OyTHAHUTPUTa ABHMOCb MOKAasaTeJbCTBOM CTP 
HMA HUTPOHHTPHTOB HM NopsAAKa MpMcoe\MHeHUA HUTPO- HM HUTPHTHBIX Tpy 
K HeCHMMeTPpHUHbIM dToposepuHaM. 

IIpH nomomu o6blmyHoH peakMH 9sTepHukaunH «-HATponepdTopyy 
HOHOBaA KHCJIOTa Oblla MpeBpallleHa B PA COMKH‘IX 9PUPOB. OTH 93H 
MOryT ObITb OMBIJIeCHbI C BbIJeJeHHeM UCXOMHOH «&-HATponepMTOpNponmHoHoEL 
KHCJIOTHI. 

Cnoxkuble 93pupbl AMdTOPHHTpOyKCycHOH KHCJIOTbI JlerkO MoOJlyyat1 
TakxKe JlelicTBHeM CIMpTOB Ha ee aHruspuy usmu ranonuy-anruypuynl. pyr 
BaKHbIM CNOCOO NOJYYeHHA COMIX SPHPOB — NpAMaA SsTepupuKalvA 
OKa3aJICH HeMpHrOHbIM, TaK KaK B IIPHCYTCTBHH MHHepaJIbHbIX KHCJIOT, CJ 
2*KallMX KaTasW3aTopaMu 9ITepupuKAaWHH, AUPTOPHUTpoyKcycHaA KUCOTA pi 
JiaraeTca. HanOouee yOOHbIM CHOCOOOM MOJyYeHHA CJIOMKH‘IX SPUPOB OKak 
Jlacb HenocpeJcTBeHHad peakWHA MexKLy B-HATpOnepPTOpSTHHUTPHTOM H CHk 
Tamu. Ha mpumepe sTOM peakHH OblJI NOKa3aH HOBbI CNOcoO NONyYeHHA CI 
HbIX SPHPOB NepPTOPHHTpOKapOOHOBbIX KHCJOT, KOTOPbIM 3aTeM Obl pach 
cTpaHeH Ha Apyrve HATponepdTopasKHIHUTpUTbI. CyMMapHas peakWHA Mow 
ObITh BbIPAKeHa CJeAyIOULMM YpaBHeHHemM: 

O.NCF,CF,ONO ++ 2ROH ~ RONO + O,NCF, — CO — OR + 2HF. | 

BepoaTHo, HUTponepdTopsTHHHTPHT Ip 3TOM ToCcueqOBaTebHO Mf 
BpalllaeTcA B HUTPONepTopsTHIOBbIN CHupT, PTopaHTuApHA wu Janee B cio 
HbIM spup AMMTOpHUTpoyKcycHolt KucOTHI. TakuM o6pa30m ObIIM CHHTeS 
POBaHbI METHJIOBbIM, STHJIOBbIM, H3OMpONHOBbIH, B-—TOpSTHOBbIM, MMKJIOPE 
CHIOBbIA HM Apyrve spupbl AupTOpHuTpoyKcycHow KHCIOTHI U «-HUTpOnephre 
MpOMHOHOBOM KUCJOTHI, a TAK2%Ke HEKOTOPble 9PUPhI %-HATPonepTropH30MacJ1AH 
KHcAOTH. Ilomysenuble supbl mpecTaBlaoT cobo mpospauHbie, OeclBeTHE 
NePKONOABHXHBbIe XKUAKOCTH CO cneluwyeckum 3anaxom. Mx cpoiicrBa Of 
BefleHbI B Tad. 1. 


Ta6nuna | 
AHaJH3bI (B %) 
om fe Z 
@opmywa BeulectBa ah, ge De 5 g 5 
PC g /aedeag 
‘A Ee iS 
Fa = a 
O,NCF,;—COOH 80/32 mm |1,438 | 1,3670| 21,5 | 22,9] 7,9] 8 
CF,—CF (NO,)—COOH 119 1,638 | 1,3560| 39/2 | 39:8] 7.5] 9 
(CFs)2C (NO3)-—COOH 151/40 mm | | — — | 40;8:4-42.osne 
CF3—CF (NO) CF,0NO, 72—73 |1,673 | 1,3130| 44'2 | 43/2 | 10,8 | 401 
O,N—CF—CONH, 454/14 mm | > — — '|40' |39'5 144.7) a 
| T. TE. LES" 
CF, 
Che CF (NO, =cooca. 117,5 14,442 | 1,3470| 34,6 133.91 6.41 9 
O.NCF;—COOCH, 53/100 mm | 41,3790] 1,3567| 2475 | 23'8] 9/0 | 9g! 
O,NCF,— COC! 52 1,5080| 1,3581| 23'8 | 24°3 | 8.8 | 8 
(OsNCFCO),0 63/35 wm | 41,5820] 1,3590| 28’8 | 28'6| — | oo 
sNCFe- 27/4, 4010] 41,3229] 31/0 | 28'8 | 23.0 | 24! 
(CFs)aC (NO)—COOCH,-j 134 |1,444 | 1/3362] 4073 | 40/2 9 5. 
CF3CF (NO,) COCI 37 | 44,6591 | 13502] 3673 | 37,0 | 169 | 46: 
CF3CF (NO)CON (C2Hs)s 149 | 4,368 | 1,3715| 30,9 | 31.4 | 44.3 | 441 
O2N (CF2)4NO> 110/18 mm 1,798 | 1.34101 51°8| 504] 9'6] 8 
H,NCOCF,xCF,CONH, T. na. 250 | °— — | 40,5 | 40,4 | 14’9 | 4h 


— 


a-HurponeppropkapOoHoBble KHCIOTHI sABJISIOTCH nosuropuuTposar 
I{eCHHBIMH KapOOHOBbIX KUCOT; HamMdHe CHJIBHOSJIEKTPOOTPHILaTeJIb HbIX 
MCCTHTeJIeH CHJIbHO OTParKaeTCA Ha CBOHCTBAX 9TUX BeLIECTB. 
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Onpeeuienve KOHCTAHT JMCCOWMAaLHH To MeTOJly H3MepeHHA IIE KTPOMPo- 
HOCTH PaCTBOPOB TlOKa3ao, 4TO AupTopHutTpoykKcycuar KHCJOTA ABUIACTCA 


ee CHJIbHOH KHCIOTOH, Yem TpHdropyKcycnas: « 


Kc no,cr,coou = 97 000-107; 
Kecr,coou = 50 000: 10%: 
Ke cci,coon = 21 000- 10°; 
Kevwr,coon == 1,8.10"°. 


‘HM OOpa30M, 3amMeHa aTOMa (ropa Ha HUTpPorpyniy MOUTH BBO yBeJH- 
saeT CNOCOOHOCTh KHCJOTbI K HOHH38aNHH. Konctanta AuccouMaluu HUTpO- 
PTOpNponHoOHOBOH KUcoTHE Ke = 1875-10 %, 

Ha mpumepe uuTponepdropyKcycuoli KUcOTbI H %&-HHUTpoNepdropmponHo- 
SO KUCJIOTHI Oblla NOKAa3aHa BOSMOXHOCTh MOJYYeHHA pas/IMUHBIX Tpous- 
ABIX HHTpOrepdropKapOoHoBblX KHCOT. Tak, 43 HUTpos_MdropyKcycHoii 
‘NOTHI MOJY4eHbI ee AHTHAPUA, XM0p-, 6pom- u ropanruApuswl. pu Bsaumo- 
‘CTBHH C aMMHaKOM MeTHJIOBOrO supa WIM asou-anrupHAOB HUTpPOIH- 
)PYKCYCHOM KHCJIOTEI nOuyueH ee aMHA, KOTOPbIi 3aTeM ObIJI MpeBpallieH 
HTP UI. IIpH B3anMojelicTBHH HHTpouTopyKcycHoH KUCOTHI Cc Aua3s0- 
°aHOM TIOJIYYeH COOTBETCTBYIOMNIMH CJIOKHbI SPHpP, a IPH OOpaboTKe KHCJOTHI 
‘HM @AMMHaKOM —ee aMMOHHeBad coulb. IJoKa3aHo, 4TO XmOpaHrHuApuy 
1HTHAPHA HUTPOAMPTOpyKcycHOH KUCOTHI OONaaloT allMIMpy!oulHM Jelicr- 
*M; C €HHJIMHOM MW AMHHaMH OHH OOpas3yioT aH HU aMuybl. Pabora c HUTpO- 
?PHTaMH, HUTpONepdropKapOOHOBbIMH KHCJIOTAMH H HX IIpOH3BOAHbIMH Tpe- 
OT coOMOJeHHA Tpesocropoxuoctelt. 

Tlonpirka momyueHHaA MeTaJJIMYeCKHX cCOJelt «-HATponepdpTropkapOoOHOBbIxX 
~IOT NOKa3aia HeyYCTOHYHBOCTb TaKOBbIX. Hanpumep, cepeOpaHad COJIb 
TpPONepMTOpNpONHOHOBOH KHCJOTHI JeCTPpyKTHpyeTcA Cc OOpas0BaHHeM COJM 
PTOpNupoBHHOrpasHoH KucoTHI. Tlonbirka NowyyeHHsa HUTpHa HUTpO- 
MPTOPIPONHOHOBOH KUCJIOTLI IpHBOAUT K OOpas0BaHHIo TpHpropyKcycHou 
~JIOTEI. 

Kak yxke ymomMHHaslocb panee ('), Ip HATpoBaHHH NepdropuuksobyTeHa 
daly c 1,2-quHUTponephropunKIOOyTaHoM OOpa3syeTcA AHHHTpHT epdTop- 
snoOytTaHuoua-1,2. Dro BetlecTBo (c TemiepaTypol Kuneuusa 16°) oKa3a- 
*b UpesBbIaHHO peakUHOHHOcHOcOOHEM. IIpH rusposMse OHO peBpalilaeTcs 
lepTOpAHTapHy!O KHCJIOTY, Ip OOpadoTKe aMMHaKOM — B aMHJ, a pH OO- 
joTKe CNHpTOM — B CJIOKHbIe 3pupbl NepdTropsutTapHok KucuoTbI. Iocse- 
: TIPOHCXOAHT, OYEBHAHO, 3a CYeT OKHCEHHA BbIJeAIOWlelicH a30THCTOH KH- 
oH WukKIOOYTaHOBOrO KOVJbILa. 
: Ilocrynuu10 
5 VII 1956 
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\ 


XHME 


MW. WH. KOPHHJIOB u JI. WH. NPAXHHA 


)KAPONPOUHOCTb CJIABOB HEKOTOPbIX JIBOMHBIX, TPOHHBI} 
YETBEPHbIX H MATEPHbIX HHKEJIEBbIX CHCTEM TIPH 800° — 


(IT pedcmaeazeno axademukom H. II. Bapdunoim 21 VII 1956) . 


HccieqoBaHuA pAjla YaCTHUHbIX JMarpaMM COCTOAHHA JBOHMHDbIX, —_ 
YETBEPHBIX H NATCPHbIX HMKeJeBbIX CHCTeEM NMOKasaJI, YTO SJIeMeHTEI: Xpe 
BOJbppaM, THTaH HW aJOMHHUM OOpasyioT C HHKeJIeM OrpaHHYeHHble BOUHB 
TpOMHble, YeTBEPHbIe H MATePHble TBepAble PaCTBOPbI, 3HAYHTEbHO Oosee B 
cokoH KOHUeHTpauuu (1°), vem TakHe 93JIeEMeHTbI, Kak IMPpKOHHM, Oepue 
Oop, yrulepod, a30T u Jp. 
[lentpoOexHbIi MeTOJ| HCHbITaHHA CMaBOB Ha Kapompounoctp (4,°) ne 
BOJIHMJI CPpaBHHTeJIbHO ObICTPO IIPOBeCTH MHOFOUHCJIeHHble UCCJIeHOBaHHA, cl 
HaBJIMBalOllWe 3aKOHOMePHOCTH H3Me€HEHHA 2XaPOMPOUYHOCTH CMaBOB B 3aB 
CHMOCTH OT CocTaBa HM (a30BOro CTPpOeHHA MeTasJIIMYeCKHX CHcTeM. Baio yea 
HOBJICHO, UTO BbIMeyKasaHHble QJIEMeHTbI YIPOYHAIOT HMKeJIb 3a CueT OOpag 
BaHHA OrpaHHYeHHbIX TBEPALIX pACTBOPOB 3HauHTeJIbHOM KOHUeHTpauun. Make 
MaJIbHOe YpO¥UHeEHHe JocTHraeTcA B OONACTH MpefesIbHO-HaCbIMeHHbIX H I 
PeECbILLCHHbIX TBEPAbIX PaCTBOPOB. 
CraBbl HUKeJIS C asIOMHHHeM, THTAHOM, BOsIb~PpaMOM HM XpoOMOM, IIpé 
CTaBJINIOUIHe MpeeJIbHO-HaCbIIeHHble HM MepecbIMleHHble TBepfble pacTBop 
pH OpejeseHHbIX YCJOBHAX NOMBeprawTca JONOMHHTeEIbHOMY YIpOUHeHI 
3a cueT OOpasoBaHHA HM BbIJeJIeCHHA H3 TBEPAbIX PaCTBOPOB MeTaJIMMUeCKI 
coequHenul (NizAl, Ni;Ti u Ni,W) B Memkogucnepcuom cocrosHuu. Bares 
He W30bITOUHOH, BTOpo dasbl B ClwaBaxX B Bue KOalyJIMPOBaHHbIX, O60CO 
JI@HHbIX YaCTHYeK BbISbIBAeT CHHYKEHHE XKaPOMPOWHOCTH CMMAaBoOB. | 
Uem cioxHee XMMHYeCKHH CocTaB TBepAOro pacTBopa, TeM Gombe BOsp 
CTa€T MpOYHOCTh XHMMYECKOH CBA3H Me@KAY pasHOHMeHHbIMM aTOMAaMH B He 
TeM Mej\leHHee HAYT UpoOleccbl KoaryJAUMH M3ObITOUHOH dbasbl HW pasynpe 
HeHMA CIlaBa IPH BbICOKHX TemMiepaTypaxX. CKopocTb KoaryJAWHH 3aBHe 
OT CTeMeHH NepecbillleHHA TBepOro pacTBOpa, OT pa3smHYHA B XHMHUeCKOM ¢ 
cTaBe TBepforo pacTBopa UM BTopolk ca3sbl, Tak Kak 3TO OMpesenseT HCHO 
OOXOJMMBIX ATOMHBIX TepeMellenuli AIA OOpasoBaHHA U pocTa KpHCTaJJIOB BT 
pou asp. 
YMeHbINeHHe CKOPOCTH KOaryJAIHH U3ObITOUHOL cbasbl ABAAeTCH OHI 
M3 OCHOBHBIX akTOPoB, OOYCIOBIMBAaIOMMX MHOrOKpaTHO SKCIepHMeHTab: 
MOATBEPHKNEHHY!IO 3aKOHOMeCPHOCTh — MOBbILMeHHA 2KapOMpOuwHOCcTH MIpH YE 
JIMYCHHM YMCA OFpaHHYeHHO-pacTBOPUMBIX SJICMCHTOB, COCTABAIONUX cid 
Hamu popeyeno cHcTemaTHyecKoe YcceqOBaHHe 2KaponmpownocTH cmaBe 
a) (BotMoK cucrempr Ni — Ti c cogepxanuem Ti or 0 no 14%: 


6) TpolHol cuctrempr Ni — Cr—Ti np nocrosnnom coflepxanuu § 
10 u 20% wu c nepemenHbm™ cofepxkaHuem Ti or 0 no 15% (2); | 
B) YeTBepHOH cucrempr Ni — Cr — Al — Nb c nocrosHunm colepxk anne 


Cr 10 u 15%, Al 6% u nepemennpm cofep2xaHuem Nb ot 0 mo 12,5% (7): 
r) marepHok cuctempr Ni — Cr — W — Ti — Al c nocrosHuBm coyep 
Hvem Cr 20% uc nepemeHHpim coslepxanuem Al or 0 no 12% (°): 
CocTapbl STHX CIaBOB OXBaTbIBAIOT Kak TBep/bIe PpacTBOpbI, Tak Hi comp 
*KCHHBIC C HHMM COCTaBI C BbINeNeHHeM H30bITOUHON das. )Kaponpownoc 
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| 
| 
| 
| 


HaBOB STHX CHCTCM H3y4allaCb WeEHTPOOeXHbIM MeTOJOM mp 800° u pasHpix 
PA2KeHHAX OT 5 lo 40 KI/mM?. 


<CHMAJIbBHOrO =NPOYHEHHA YeTBePHbIX, YeTBeEPHbIX — GosbIIe TPOHHBIX, 
OHHbIX—OoJIbIUe YeM JIBOli- 
< TBepJbIX PpaCTBOPOB HHKe- 
HM, Hakoveu, mocuequue 
€€ 2KapONpOuHbl, vem YHC- 
HHK€JIb. 
AOcouHOTHbIe BeJIHYHHbI 
<CHMYMOB 2KapOmpouHocTH 
aBOB Ha H30TepMH¥eCKHX 
rpamMax cocTaB — Kapo- 
YHOCTb JBOHHbIX, TPOMHBIX 
OuIee CJIOMKHbIX HHKeJIEBbIX 
TeM HOKa3bIBaloT CTyneHya- 
NOBbIMeHHe MO Mepe yBe- 
1€HHA YHCJ1a 9JIEMeHTOB, BXO- 
(HX B COCTaB TBepJbIX pac- 
pos. 
OKCIePHMeHTaJIbHble laH- 
> 110 YCTaHOBJIeHHIO MaKCH- 
IbHOH KapompouHocrtyH cia- 
s MIs pa WBOWHBIX, Tpol- ' 
X, UCTBEPHbIX H MATeEPHbIX Puc. 1. Jloppiuenue npezena AnHTenbHOTi MpounocrTH 
Tem upH 800° nosBomator (He MeHee 100 yac. yo paspymienua) B OrpaHHueHHbx 
(OCTaBHTb HX B BHJe CBOI- TBepJIbIX PacTBOpax HuKesA pH 800 
WWarpaMMb!, WOKasbIBalo- 
i CTYMeH¥aToe NMOBbIMeHHe Npefea MpOUHOCTH cMaBOB B 3aBHCHMOCTH OT 
TaBa 110 Mepe yBeIHYeHHA UHCJla KOMMOHEHTOB B HHKeJIeBbIX CHCTeMax. 
Ha puc. | mpuBeseHbi 9KCiepHMeHTasbuble JaHHble H3MeHeHHA %Kaponpoy- 
TH cimaBoB cuctem: Ni — Ti, Ni — Cr — Ti, Ni — Cr — Ti— W un Ni — 
— W — Ti — Al B 3aBucHMOCTH OT COJepKaHHA OMHOFO H3 3eMeHTOB UpH 
paHeHHU MOCTOAHCTBa KOHIUCHTpallMu ApyrHX seMeHTOB (3a CyeT cOJepxKa- 
| HHKeJIA). 
CoctaBbl ciaBoB Bono cuctembl Ni — Ti c cojepxanuem Ti 8—10,8%, 
sy aloe MaKCHMaJIbHOM KaponpounocTH mpH 800°, BbijepxuBalor HcrIbITAa- 
B TeyeHHe 500 ac. 6e3 paspyIeHHA MpH HanpsxKeHHH He BblUe 5 KI/MM?. 
B cnwapax Tpolinol cucrempl Ni — Cr — Ti (paspe3 c 10% Cr) BenegcTBue 
W2KCHHA IpefesbHOH pacTBOPHMOCTH THTaHa OMTHMaJIbHOe ero cojlepKaHHe 
papisieT 6—7,5% Ti (nporuB 8—l10% B ABolHOH cucTemMe). STH cocTaBbl 
aBOB TIpv 800° He paspyllialoTcA B TeYeHHe 425 vac. pH HalpsAxKeHuN 6o- 
BbICOKOM, a HMeHHO: 6,4—10 KI/mm? (?). 
To qannupm HM. VM. Koppunopa u H. B. Boas, uccaeqoBapuiux kapompoy- 
rb CaBoB cuctempl Ni — Cr — Ti — W c llepemeHuHbiM cojlep2KaHHeM BOJIb- 
Ma up 800°, o6paslbl He pa3spyuialoTca B TeyeHHe 100 yac. Ip HanpsxKe- 
15 xI'/mm? (pu cofep2xkannu 6% W). 
AccIehOBaHHble HaMH CiWaBbl YeTBepHOH cucTempl Ni — Cr — Al — Nb (?) 
cofepxannu Cr 10—15%, Al 6% u Nb or 2,5 qo 5,0% tTakxKe noKasbl- 
T 6oslee BbICOKYIO 2KaPOMPOUHOCTh MO CPpaBHeHHIO CO CIaBaMH TPOMHbIX 
em. IIpu 800° u nanpsxenun 24 KI/MM? onTuMaJbHble CocTaBbl CIJIaBOB 
| YeTBEPHOH CHCTeMbI c cofslepxaHHem Nb 2,5—5% ne paspyuiaioTcs B Teve- 
496 uac. (°). . 
JavOonbiel 2% apoOmpouHocThio OOsaaloT OMTHMAJIbHbIe COCTaBbI NATepHOH 
empr Ni — Cr — W — Ti — Al mpm cogepxanuu Cr 20% u Al 4—6%, 
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Nipeden dnumenexou 
Ss 


266810 
% We 


2468 OI 


%o AL —> 


KoTopple mpH 800° He paspyuiatorca 3a 100 u Oomee YaCcOB MIpH HallpA2KeHl 
35—40 xI/mm?. 

Kak BHAHO M3 pc. 1, upeyebHoe Hallps2KeHHe, IPH KOTOPOM OIITHMAaJIbHE 
COCTABH! CIIaBOB He PaspYWIalOTCH H JIMIUb AePopMUpyloTCA C HeOOJIbUION CK 
pOcTbIO, CocTaBuIAeT JIA ABOMHOM CHCTeMBI Ni — Ti ne 6onee 5 KI’/mm? (4 
cuctempt Ni — Cr ono pasno 3,5 KI'/mM? ()). ua cnmaBoB TpolHolt cucTeN 
Ni — Cr — Ti 9To mpeslembuoe HanpsxeHHe moBEuaeTca No 6,4—10 KT/M 
quia veTBepHol — Jo 15 kI/mMm* w Boule. 

HanOoubmee Hallps2xKeHHe BbIep%KUBAIOT COCTABbI CMMaBOB NATepH( 
cucrempr Ni— Cr— W— Ti— Al, orpesatoujue nepexofuow oOsacTH 1 
TBEpAbIX pacTBOpOB K YreTeporeHHbIM. J]m4 ONTHMAIbHbIX COCTABOB CILMABK 
3TOH CHCTeMbI Mpeyle JIMTeMbHOM MpouKocTH BospactaeT Jo 35—40 KI’/MN 

Kak BuAHO M3 IPpHBeAeHHbIX JaHHbIX, KaPOMPOUHOCTh MATEPHbIX CIMMAaBl 
Ip OHO Hu Tol xe Temnepatype (800°) nourH B 8—10 pas GOonbute, ¥ 
BolHBIX, B3—5 pas Ooublle, YeM TPOMHBIX, H B 2 pasa OoMbIlle, YEM YeTBEPHb 
HMKeJICBbIX CIJaBOB. ; 

Takum o6pa30M, 10 Mepe yCJIOAKHEHHA XMMMYECKOLO COCTABa OCHOBBI a 
BOB TBEpAOrO pacTBOPa BbIABIACTCA OCOOaAA POJIb NOBHILCHHA MpOYHOCTH XH 
yYeCKOH CBA3H MexKy pasHOHMeHHbIMH aTOMaMH B TBepAOM pacTBope ee 
WM yIpOWHeHHe ero B YCNOBHAX MpefebHOrO HacbIINeHHA HW MeJIKOAUCMepCcH 
pacnagqa. YKasaHHble PakTOPbl 3aMeAJIAIOT Mpollecc CTpyKTypHOrO pasympol 
HeHHA CNWaBOB HM MphaloT HM BbICOKYIO KapOMpouHocth. 

Bpicokad CTeleHb YIPOUHeEHHA CJIOKHIX TBEPAbIX PACTBOPOB NpeeNbHCl 
HacbINeHHA UH MepecbilleHuA OyJeT COXPaHATLCA B TOM Mepe, B KakKOl UX MeJKt 
qucnepcubili pacnay OyeT COXpaHATb 9TO YIIPOUHEHHOe COCTOAHHE B TepBC 
cTaquuH pacnafa Wu OyyeT ero pa3yNPpOUHATb TIO Mepe KOaryJIAWHH BbI_eIM 
melicd U3O6bITOUHOH dasbl. PasympouHeHHe B pe3yJbTaTe yKpyUHeHHA H 06 
COOJIGHHA H3ObITOUHOH *asbl MOKHO OOACHHTL TeM, 4TO MepBOHAYaJIbHaA KO) 
IeHTpaluA BbICOKOARapoNpownoro TBepforo pacTBOpaMpu 9TOM yMeHbiaeTK 
3a CUeT BbIeeHHA H OOocOOMeHHA H3ObITOUHOK da3zbl. YMeubiuieHve KOHUe 
pallHH SIeMeHTOB MpOuCXOAUT Npexye Bcero NO rpaHHllaM 3epHa, Pe rlaBHb 
06pa3s0M COCpeAOTOUHBAIOTCA BKJIIOUCHHA H30bITOUHOH asp. [Ipu Takux y 
BHAX CO3{alOTCH  OOJbINHe BOSMOXKHOCTH [VIA MeXK3ePeHHBIX HM Apyrux Bulk 
MOJ3YYeCTH CHJIABOB, YTO, HECOMHEHHO, IPHBOAHT K CHHKEHHIO KapoOmnpouHocr 

OTo WH HaOsIofaeTcA B pAe CLydaeB, NPOBepeHHbIX B SKCMePHMeHTaJIbHb 
McCAeQOBAHHAX WM WpakTHKOM SKCMyaTaluv KapOlpOuwbiX CMTAaBOB. 


Ilocrynusno 
21 VII 1956 


UWMTHPOBAHHAH JIMTEPATYPA 


‘WY UW..Kopuunos, Jl. VW. Wpaxuna;-T. © Uy iko>Hse Cece 
xuM. ananusa, 19, 437 (1949). * HW. HW. Kopuuaos, Jl. UW. Ipaxuna, Usp. A 
CCCP, OTH,-Ne-7, 103 (1956). *H. HW. Kopuuaos, JL. UH. Iipaxuna, Heat 
HHA 10 *Kaponpounbim cnviapam, Msp. AH CCCP, 1956, crp. 138. *U. HW. Kopuuao 
Hiss. Cext. (us.-xum. anamusa, 18, 72 (1948), *® HW. HW. Kopuuaos, 3as. na6., M 
76 (1949), SM. UW. Kopuuaos, J. HM. lipsaxuua, O° Bo Oi uw ome 
VWss. AH CCCP, OXH, N: 8 (1956). 
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XHMH sf 


B. A. KPEHLEJIb, akagemuk A. B. TOTLUMEB ut JI. H. AHJIPEEB 


OKHCJINTEJIBHOE XJIOPHPOBAHHE METAHA 


B avteparype mocueqHux ser oOpatiaioch BHUMaHHe Ha BO3MOXKHOCTD. 
MecTBICHHA B OMpeeJeHHbIX YCJIOBHAX peaKIMHM OKUCIHTebHOrO XJ0- 
oBaHus MeTaHa ('~*). II[pHuuunnatbHad CyUHOCTb Takoro Mpotecca 3a- 
aeTCH B COBMEILCHHH AByX peaKUH: XIOPHpOBaHHA YrueBoJoposa HU OKHC- 
HA NoNyuatollerocaA (HIM B3ATOrO B Ka¥ecTBe HCXOHOFO XJIOpHpyroulero- 
HTa) XJIOpHcToro Bogoposa. B o6mem Bue ypaBHeHHe peaKkuuii MoxHO 
ACTaBHTb CJIeXyIOULHM oOOpasom: 


RH et rCT FY, O, > RClat EEO 


2RH + Cl, + 1/20, 2RC1 + HO 


B kauectse KaTamu3atTopa Aa STOli peakiMH npesaramucbh xXJIOpHas MelB,. 
H€C€HHAH Ha MOPHCTbIe HOCHTeJIH, HIM 2%Ke SBTEKTHYeCKHH pactaB XJOpH~ 
HM MeH HW Apyrux comet. Ilo ApyruM aHTepaTypHbIM AaHHbIM XMOpHpoBaHHe 
TaHa B MPHCyTCTBHH paciimaBIeHHOH XMOpHOH Me MpOHCXOAMT B COOTBeT- 
3HH CO CJleyIOUlMM ypaBHeHuem: 


CH, + 2CuCl, > CHsCl + CugCl, + HCl 
t 


| 
CusCl, + HE! + 11,05 =e 2CuCl. + H,O 


IIpu npoBexeHuu SToro Mpolecca TeMIOBOl addekT peakUHH xXJOPpupoBaHus 
STHYHO JOJKEH KOMIICHCHPOBATLCA SHOTCEPMHGHOCTbIO peaKIHH perene- 
UHM XJIOPHOH Meu, BCuIeCTBHe Yero BO3MOXKHO Ooulee WerKoe HM MATKOe pe- 
IMpoBaHue TelJIOBOrO pexuMa XNOpHpoBaHHA. B KayecTBe MepeHOCUHKOB. 
Opa HCMOJIb3yeTCH UHCTad XJOPHaA Melb HJIM IBTEKTHYeCKHe CMeCH couiell, 
apuMep Cu,Cl,+ KCl + CuCl,. [Ipumenenue pacmmaBop cose, xoTa Hu 
DOWLAaeT TEMJIOOTBOA, HO CO3faeT HEKOTOPble JOMOMHUTeIbHbIC 3aTPyYAHeEHHA, 
IZaHHbIe, B UYACTHOCTH, C HeEOOXOAMMOCTHIO LUPKYJAUMH B peakIHOHHOH 
‘TeMe pacliaBa Ip BbICOKOM TemMmepatype. 

B cBxa3H ¢ 3THM OCHOBHBIe OIIbITbI MO OKHCJIMTEIBHOMY XJIODHPOBaHHtO Me- 
ia MbI IIPOBOJHIH Ha reTepOreHHOM KaTaJIM3aTope B Kau¥ecTBe KOTOPOrO Hc~ 
Ib30BaAaCh J BYXJIOPHCTaA Melb, OTIOMKeHHAA Ha TeMse. 


QIKCUePHMEHTAABHAA YWACTSH 


OnbITbI IpOBOAUMMCh B MpoTOUHOH ycraHosBKe (pune. 1). Jia ynpoulenus ia 
SYHKe OMYIIeHbI ocyumMTenH (ckIAHKa TutleHKo c Kon. H,SO, u U-o6pas- 
I TpyOKa C MpOKaseHHbIM XJIOPHCTbIM KaJIbIMeM) Ha JIMHMAX XJIOpHCTOTO 
lopoga, Xsopa H BO3qyxa. PaboTa ycTaHOBKH MOHSTHa H3 CXe€MBI; yKaxKeM 
Wb, UTO peakuHoHHad TpyOKa (E) d-25 mM Obina BbINONHeHa U3 MomHOje- 
oro CTeKJIa HW BMelama 75 MI KaTasu3aTopa. 
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TaHOBKe OblO UCCJIeEOBaHO K aTAaIHTHYeCKOe OK 
(B OTCYTCTBHE MeTaHa), KaK Baxkueliwad cTaqy 
OKUCAHTeNbHOrO XJIOPHPpOBaHHA MeTaHa. Katanu3aTopoM JIA OMbITOB OKHCI 
HMA XJOpHCTOrO. Bohopoya, KaK H B NOCIeAYIOULAX ONbITAX CO6CTBCHHO OKHCHI 


TeJIbHOFO XJIOPHPOBaHHA, CAY2KNIa CHeWHaJIbHO o6paooTanHas nlem3a, Upon 
TaHHasd XJsJOpHol Mefbio. Kowmyectt 
CuCl,, OTJO%KeHHOH Ha eMse, 4 
MeHAgIOCb B MepBbIxX OMbITax OT 5 J 
20% Beca TeM3bI. OjHakO OKa3aJIOCk 
UTO AKTMBHBIi KaTalM3aTop OOpasye! 
ca yoke mpH 5% cojepxaHHa CuCl, 
HeM. ! 
CooTHoueHHe Mex ly pearup youl 
ra3aMH yCTaHaBJIMBaJsIOCcb C TOMOLIBI 
peometpos. I yO“Ha KOHBepCHH XJIOPH 
Toro BOJOposa B XJOp (H cTeTleHH XIE 
pupoBaHux MeTaHa MIpH OMbITaX OKUE 
JIMTeIbHOTO XJIOPHPOBAaHMA) yCTaHaBIl 
paslacb THTpopaHuem pacrBopa KJ, 3 
JIMTOTO B CKJIAHKH THIeCHKO, Kak 
moka3aHo Ha cxeme (cM. puc. 1). | 
Oxucnweuune XxNIOpUuUCcTOR 


[lepBonatasbHo Ha 3TOH yc 
JleHve XJIOpHcToro BOOpoa 


ils A — Oas0H 


CxemMa YyCTaHOBKH: 
Bb —annapat Kunna (gna HCl), 
B—O6ann0n Bosmyxa, 7 — 6ansoH MeTaua, 


Puc. 
xulopa, 


JI — cmecutesb, E — peakuMonnan TpyOka, 
7K —neub, HM — ranbBanometp, TepMonapa, 
K — oOparublit XOOAMJIbBHUK C IPHeCMHHKOM, 


JI —cknsauKu Tunenxo c KJ, My, Me, 


Bowopoga B xaop. IIpu usyj 
YeHHH OKHCJICEHUA XJIOPHCTOTO BOROPO 
onpejesJH BIMAHHe Ha rityOuHy peak 
HH TeMMepaTypbl H JJIHTeJIbHOCTH pa 


Ms3— JOBYIUKH WIA XNOpmpousBoAHEIX, P3, 
P:, Ps, Pa— peomMerpbl, COOTBETCTBEHHO 
aaa Cle, HCl, posayxa u CHa 


6oTHI KaTausaTopa. IJomyyeHHble oa 
NepHMeHTasIbHble JaHHble rpadpHyeck 
mpeycrapienbr Ha puc. 2. Wi3smenenk 


| 
z] 

o6bemHoli cKopocTu c 82 yo 215 yae 
IIPUBOAMO K H3MeHeHHIO r1yOuHEI OKUCIeHHA HCl c 98 Jo 86%. C TeveHHe 
BP€MeHH AKTHBHOCTb KaTaJIM3aTOpa HECKOJIbKO CHUKAeTCA, YTO OODACHACTC 
BbIMbIBAHHeM XJIOPHO Me Ta3OBbIM IIOTOKOM C TIOBepXHOCTH HOCHTeIA ~ 
TIeM3bI. 

OxucauTentbuHOe xaOpupoBanue MeTaHa. IIponec 
H3y4asIcA B ByX BapHaHTax: 1) xm0puHpoBaHHe MeTaHa CMECbIO XJIOPUCTOMO BE 
yopoya WU Bosyqyxa u 2) xMOpHpoBaHHe 
MeTaHa CMeCbIO XJlOpa H BO3Ayxa. B aTuXx 


OlbITaX, MOMHMO onpefeseHHA cTeneHH = @ 
XJIOPHpOBaHHA MeTaHa, onpefemAoch $ 75 z 

TaK2Ke KOJMYeCTBO cropatomlero MeTa- § - 

Ha, HCXO{A H3 pa3HOCTH KONMYeCTB SH 

HCI 3a peakTopoM B CpaBHHMBIX yCJIO- 

BUAX B OTCYTCTBHe HM NPHCyTCTBHH Me- 8 4 Bpema paboms: kamanusamopa 
Tana. Js ympomuleHua pacuera B nep- S&S 6 12 18 46 vac 


BOM IpHOJIM2KeHHH CUHTaJIOCb, YTO pa3- 
JOKCHUA MOTYIaeMbIX XJIOPMpOUsBO]- 
HbIX He IIPOHCXOMUT, a CropaHHe MeTaHa 
MpOUCXOJUT TO ypaBHeHuio: CH, + 
+ 20,—>CO,-+2H,0. B  Hexoroppix 
ombITax onpeyeseHHoe TakuM O6pa3s0M 
KOJIMYECTBO CropeBilleroO MeTaHa HpOBepANOCh MO KOJMYeCTBY YJIOBJICHHOH BC 
ae. IIpu srom yuuTsBasocb, TO B Mporecce OKHCeHUA XJIOPpUCTOrO BOOpoL 
oOpa3yeTcAH OHH MOJIb BOJbI Ha Kable [Ba MOJIA OKHCJICHHOrO XJOpHCTOr 
BOOpOfa, a pH OKMCICHHH MeTaHa — Ba MOJIA BOJbI Ha OM MOJIb Croper 
wero MeTaHa. 

OKHCHUTeCABHOe XMOpNpOBanre 
XMOPHCTOPO BOROPORa 1 Bb Oe ay cca 
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a 350 


400 
Temnepamypa onvima 


450 500°C 


Puc. 2. Oxucnenue xmopuctoro Bojopos 
BOSYXOM; @—BJIMAHHE TeMMepaTypbl OMBITé 
6 — U3MeHeHHeE aAKTHBHOCTH KaTasIM3aTOp 


CMeCbI 
BceX Tpe 


MeTAHA 
PesyJIbTaTbl 


Puli CNbITOB, NpOBeeHHbIX HaMH Ha cmMecn MeTaH — XJIOpHcTHIH Bo,Opoy — 
byX, CBeeHbI B Ta6n. |. 

} Kak culeqyeT H3 JaHHbIX Tao. 1, peakuNa xOpHpOBaHHA MeTana craHo- 
irCH SAMETHOH pH Temnepatype 350—360°. Hpu arux Temuepdrypax y2Ke net 
MCICHHE XJIOPHCTOTO BOKOPOMa HW B peaKIMOHHOH cmecu MOABsIAeTCH XJOp. 
HabHeHmem cTeneHb XJIOPHPOBAaHHA MeTaHa ObICTpO BospactaeT u pu 420— 
p° mpoxoyuT yepes MakcHMyM, ABHO npocuexnBaroullica BO BCex Tpex ce- 
AX onbiToB. Hasmwune sToro MakcumMyMa OObsacHaeTcA Tem, UTO HapaJIJIeJIbHO 
VBeJIMYeHHeM KOJIMUeCTBA 

Opupytoulero MerTaua ¢ n0- ’ Tcleciitiget a 
IUe@HHeM TeMMepaTypbl XJOpupoBanne MeTaHa cmecpio HCl + poszyx 
eTeT JOIN MeTaHa, OKHC- (a oSbeue. 14 

romleroca yo CO, u H,O un, 


lome TOTO, Ipoucxoyut, i0- HexGunax check g8 | es Bone 
IMMOMy, HeKoTOpoe pa3- s we | gee |— = 
*KeHHE  OOpasylomluxca Pee de | dye casket Senile a 
OMYKTOB XJOpHpoBaHua. SAileeoc a ee ee | ae eee eee ce 
Eropauue 3amerHolt Jou 2 | &o 8 | & | 8 | gee) 28 | 2 
TaHa HaOsojaetca pH 
Mlepatype Bune 400° x Otuomenue CH: HCl: posayx = 1:1: 2,5 
Bee CUSHOM Mepe: SAH ey oie ike 
T OT oTHomenuaA yrae- . *2:4 | 24,2 | 55,6 | ie 2 a a 2 
HOPOL : XJOpupyutasa cMecb 470 | 83 | 95 | 30 | 44 
Cl u sosgyx). Maxcu- | 500 | 87 98 at | 46 
\MbHOe KOJIMYeCTBO Cro- 
BIUerO MeTaHa OTMeua- Ornomenue CH,:HCl:so3sayx =1:2:5 
ee ee UP TEMMCDQ>) 19 5.12550 | 62,5 1 360, 30 | 80 Ons 
pax 470—500° B cooTHo- 400470) 1.185% in t9m etd: (2) 
eHHu CH,: HCl: so3qyx = 4304)- 73, pa 90eih 50 2) of 
Mm A-j0. 470 83 2 44 10 


| PasmoxKeHUA TpOyKTOB 5005) = 87 Sf 90] 43 | 14 


(OpHpOBaHHA JO yruepoja OtHomenve CH, : HCl: posayx =1:4:10 


HaluHxX ONbITAaX He HAOMO- «7 | 26,7 | 66,6.| 360; 30 | 78 | 40 | 10 
JOCb, H IIpH BbIrpy3ke 400 | 70 80 dls Al 


3 peakIMOHHOH TpyOKH ae Fe o iY 

TIOBEpXHOCTH KaTawu3a- 
pa KOKCa He OBbIIO. 

OKHCAUTE€AbHOe xNOpHpoBaHue MeTaHA CMeCBD 
mopa Hu BO38f,yxa. Ilo sTomy BapHaHTy HaMH ObIIM MpoBeyeHb! ABE 
OHH OMbITOB IPH pa3sJIMYHOM COcTaBe peaKILMOHHOH cmecu. Bosyyx Opasca 
KOJIHUCCTBeE, HEOOXOAHMOM J\JIX MOMHOrO OKHCJIeCHHA XJIOpHcTorO BOROpoga, 
pasylolleroca pH XsJopupoBaHun MetaHa. Pe3ybTaTHI O6OeHX Cepult OMbITOB, 
ecTaBJIeHbI B TaGu. 2. 

Kak BHJHO 13 9KCMepHMeHTaJIbHbIX JaHHbIX, XJIOPHPOBaHHe MeTaHa CMeCbIO 
opa HW BOs-qyxXa HayHHaeTca pH Temmepatype 350° wu npn 420—440° mpo- 
IMT Yepe3 MaKCHMyM, KaK H B culydae XJOPHpOBaHHA MeTaHa CMeCbIO XJIO- 
croro BOfopoa Hu BOsfyxa. 

Takum o6pa30M, He HaGsofaeTca CYyMeCTBeHHBIX OTJIHUHH B NpoTeKaHHu 
AKUMM OKUCHTeIbHOrO XJIOPHPOBaHHA MeTaHa B CJlyuae IIPHMCHeHHA B Ka- 
TBE XJIOPUpPylollero cpecTBa cMeCH xOpa H BO3fyxXa BMeCTO xsOpHcToro 
qopoyia u Bosfyxa. MakcuMambHad JOJIAd XJOpHpOBaHHOrO MeTaHa COcTaB- 
eT 50—60%. 

B onTuMasibHubix TeMMepaTypHbIX yCJIOBHAX OKHCJIMTeMbHOTO XJOPpMpOBaHUA 
Tava cmecbio xJlopa uw Bosayxa (CH,: Cl, : Boasqyx = 1:2:5) Obi mpo- 
[eH CHeMHaIbHbIM OMbIT 10 HaKOMJIEHHIO MpOyKTa XJOPpHpoBaHuA HU ero UC- 
smoBaHuIO. B coOpaHHOM MmpofyKTe ocdIe ero OTMBIBKH, HeliTp asus alla 
-YIUKU ObIM ONpeseeHb! COfep*XaHve XOpa, MOJICKYJIAPHBI Bec, YeJIbHbIM 
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paOoTaHHoro KaTaJIM3aTo- | 430 | 78 90 Com) 24 


Bec H KoadulluenT pedbpakunH. B ta6. 3 IpHBeJeHbI Nou yYeHHble aHHble 
KOTOpble CpaBHeHbI C COOTBETCTBYIOULMMH (PH3HKO-XHMHYeCKHMH XapakTepy 


ne Ta6Oauna 2 
X.0pHpoBanHe MeTaHa CMeCbIO XJIOpa HM Boshyxa 
(B OObeMH. %) 


{ 


1 
A] 
a MetaH (B % OT 
Ucxo, A CMeCb © J) 2 
aoaEe cae =6 HCXOj,HOrO) 
~*~ 
=) a 
ee | ed : 
9 9o 9 A = : 5 
* ines oa oe 2 
a> 3 om 5 
I 2. <i B Bie) “1 O'S. cal Meares a 
5 S 3 3S of | 883] 86 ® 
= * [<2] Be as) Ka ==) 5) 


Ornowenne CHy: Cle: sosaqyx = 1:1: 26 


22,2 | 22,2 | 55,6) 360) 30 | 52,0] 13 8 
AOD Vi 90417224 ABs ia 
430 |e WS6 "80.2 Sere 7 
470 | 83° | 84,2" | “42/20 
500 | 87 0)83, 9/1 vane | had 


OtHomenue CHy:Cly:Bo3sqyx =1:2:5 


12,5 | 25,0 | 62,5 | 360; 30 | 50,7] 15 W2 
400 | 70 | 68,0} 20 15 
430 | 78 | 80,2] 66 22 
470 | 83 | 85,1 | 54 28 
500 ' 87 | 90,3 | 56 44 


CTHKaMH Jian CCl,. Cpequee uHcuI0 aTOMOB XJIOpa B MpOsyKTe peaKUHMM CocTa 
sano 3,6. Mcxoaa “3 3Toro, MbI NO MeTOJy, ONMCaHHOMy B JIMTepaType ( ; 
BbIYHCAMIM ComepxKanve CCl, B UpomyKTe, KOTOPOe OKAaBsaIOCb PaBHbIM ~ 69% 


Ta6Oauna 3 


CBohcTBa MpolyKTa XJOpHpoBaHHA B CpaBHeHHH CO cBOHCTBaMH 
ueTHIPeXXJIOpHCTOrO yrsepola } 


M cy- | C K. ‘ ‘ 
BeuectBo peat Hee a. nn 
Bec B% 
UerbipexxJIopHCcTbla yruie- 
pox 153,8 92,2 |1,5940| 14,4602 
IIpodykt xsopupoBaHna 140,2 88,5 |1,5690} 1, 4582 


CyeOBaTeIbHO, OKHCJHTeJIbHOe XJIODHPOBaHWe MeTaHa JlaeT BO3MOXKHOCTI 
NOJYIaATb 3SHAUHTeIBHBIC BbIXOJbl YETHIPEXXJOPHCTOrO yrulepojia. 


Ilocrynuso 
20 VII 1956 


HUMTHPOBAHHAA JIMTEPATYPA 


+E. Gorin, C.M. Fontana, C.A. Kidder. Ind. and Eng. Chem., 40, 218 
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Hokruayo Akayemunu nayr CCCP 
1957. Tom 112, Ne 1 


—— a o a_i, 


XHMHA 
A. HW. OKYHEB u B. C. BOBbIKHH 


‘THBHOCTb OKHCH WHHKA B CBHHIOBO- H MEJIENJIABHJIbHbIX 
WIJIAKAX, NOJBEPrAFOWMXCA ®bIOMHHPOBAHHIO 


(I]pedcmaeaexo axademuxom C. H. Boavogkosurem 22 VI 1956) 


-Ilpu sKcnepuMeHTanbHOM w3y4eHuH (pbIOMHHTOBaHHA UWIaKOB MeHOH IWiaB- 
ObIIO YCTaHOBJeEHO, ITO B Mpolecce PbIOMHHTOBAHHA MPH BsakMoOselicTBHH 
YAKOCTb —ra3z JlOcTHraeTCH COCTOAHHe, OH3KOe K paBHOBecHomy. M3 9xkcne- 
MeHTAJIbHbIX JAHHbIX ObWIH PaCCUHTAHb! KOSPuUHeHTbI AKTHBHOCTH OKHCH 
HKa B wake. J\na wlakoB coctaBa (B %): SiO, 22—26; AI,O, 5—7; 
1,2—2,5; CaO u MgO go 1,0—1,5; a 

mo 5—6 (FeOQ—ocrambHoe) OH OKa- re 
fed paBybim 0,95—0,97. Ib 


|B uenax ynpomenusa mp Bcex 0- 
27yIOulWX =pacueTaxX KkOspPHWHeHT 
THBHOCTH OKHCH WHHKa IIpHHHMaJIca 15 
BHBIM eMHHUe. PacxoxeHHa pacuer- 
(X JaHHbIX C pe3yIbTaTaMH Ha6.10- 
HHH JIA WwIaKOB, COjepkallluX Me- 
e 10% wHHka, coctaBiatH 5—10%. | « 
S 


2COMHEHHO, OJ{HaKO, YTO KaK IA WIa- 
1B, COJepXallUX OTHOCHTEJbHO MauIble 
JIHMUeCTBAa I[MHKa, Tak HU, OcO6eHHO 
A wWWaKOB, cosepxKamux cBpue 10% 5 
(HKa, yueT KOSPPHWHeHTa AKTHBHOCTH 
WCH WHHKa B wiwlakaX Mose3eH. 
-B uactosmeli pa6oTe  BbIMOHeHBI 
peesleHHA AKTHBHOCTH OKHCH IHHKa 9) 
S 30 100 150 mux 

WviakaX CBHHWOBOH WaBKH cocTaBa 

%): Zn 16,9; Pb 3,6; SiO, 19,3; Puc. 1. KuneruKa oTrTOHKH WHHKa H3 Wva- 
10 7,4; MgO 6,3; Al,O3 5,1; S 1,5; Ka: @ — BO3Ayx, 6 — BOskyx — KHCIOpOr 
0 39,4. na pacueTos IpHHATHI cyle- (cogepxxanne Oz B qyTbe 24,8%) 
Tollwe HCXOJHbIe aHHble: pacxoy 
3ftyxa 450 m?/MuH; pacxog yraa 90 Kr/MuH; cayKa Ullaka 55 T; Temmepatypa 
ouecca 1150° B Hauane u 1225°—B Konye mpomecca. Coctrap yraa (B %): 
epfloro yrsepoga 61,3; meryynx 20,9; 30mp1 17,7; Bogqopoyqa oKONO 4—5 
STaJIbHbIC COCTABJIAIOMNMe B WeIAX YMpOUleHHaA He YYHTbIBaIHcb). CKopocTu 
POHKH IWHHKa Opeyeaucb Yepes Kaxyble 20 MuH. 10 KpHBoH puc. | ('). 
Jina pacieTa BesJIM4HHbI aKTHBHOCTH OKHCH WHHKa B IlaKe HYKHO pac- 
OTpeTb B3auMoJelicTBuA: (ZnO) mutaK +CO (ras) = Zn (ras) ++ COz (raz) (a), 
nO) mitak + H, (ra3) = Zn (ras) + H,O (ras) (6), a Take peakIHHO: 
O + CO = H, + CO, (B). 

M3 yKa3aHHbIX TpeX PeakIWHi He3aBHCHMbIMH ABJIAIOTCA JOObIe jBe. Cyle- 
BaTeCJIbHO, JIA PpacueTa Azno HEOOXOAHMO elle OHO ypaBHeHve. OHO Haxo- 
TCH OObIUHO TYTeM COCTaBJIeHHA MaTepHasbHOrO OaslaHca 10 OHOMY H3 
ACTBYIONMX BelllecTB (B HallieM culyuae — 10 KHCOposy). 

Mcnomb3yeM, Kak HavOoslee H3y4eHHbIe, peakHH (a) H (B). Koncranta paB- 
BeCHA PeaKIHH (a) BbIPamkaeTca CJeyIOULMM ypaBHeHHeM, NOKAa3bIBarOlllHM 
OBJICTROPHTebHOe COBMaseHHe C 3KCHePHMeHTaJbHbIMM: AaHHbIMu (7): 


lg Kay) = — > + 6,12. Wy 
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Xopoulee copnayeHve C 9KCNeCPHMECHTAJIbHbIMM JaHHbIMH (°) MOKa3bIBaeT Tak 
culeyiollee ypaBHeHHe, Bbipaxkaioljee 3aBHCHMOCTb KOHCTaHTbI ypaBeE 
aa HHA peakWHH (B) OT Temmep 

Ta6Oauua ft TYPbI: 


VMi3meHeHHe aKTHBHOCTH OKHCH WHHKa NO Mepe Tpo- 1734 
AYBKU Waka Ig Kw) = = = 1,083. 


Koaddunnent 
(Bay | ume (ea) | omucetecr, | axtupnocta  QGosHauuM yepes c, 0, k, M 


os ee COOTBETCTBeEHHO, UHCIO MOUe 
yrsepofa, Bofopoga, KuCIOp 


0—20.. | 16,8—14,3 0,144 med Wa W agoTa B yrue. 

20-40 | 14,3121 0,122 : ents nt 
40—60 | 12,1—10,0 |o,1030,108] 0,90-—0,94 T'asopaa CMECb, io 
60—80 10,0229 7-9 0,093 0,95 man wWWwiIak, COCTOHT B OCHO! 
80—100 7,9—6,0 0,078 1,0 HOM H3 CJIe{yIOUlMX KOMIOHE! 
100—120 | 6,0—4,3 0,055 1,0 tos: Zn,»N,, H,, H,0,° C@ 
10120"! 433.3 0,0385 0,97 


CO,. KommuectBa 4X pH paBHe 
Becuu OyayT paBHer: |Zn| = % 
IN; |= @; |H|=x; |H,O| = 6—x; |CO|=y; |COJ=c—y, wm B cyMN 
M=c+b+2z+a. | 


V3 mpoueccos (a) 4 (B) HMeem: ' 


= (c— y)2 5 ne TO " 4 
azn0 = Kay v@+0 +244) ° (3) Ky, us, (4) 


Banaue 10 KHcHIOpoxy Maer: 
X+y+2=2(c—k)+0. - (5) 


SHaveHHA Z pacCUHTbIBaJIHCb 110 KpH- 
BbIM plc. 1. OcTasbHble HeH3BeCTHBIe 
M 3HaYeHHA Azno HaAXOAMIHCb MPH COB- 
MeCTHOM PpelleHHH ypaBHeHHli (3)—(4). 

Pe3ybTaTbl pacueta PbIOMMHrOBa- 
HHA Ha BO3]YWIHOM jlyTbe, CBeeHHbIe 
B TAO. 1, NOKasbIBaloT, 4TO B Cmyyae 
CBHHIOBbIX WWIaKOB pH cosepxaHuu 
WHHKa B lslake MeHee 8% KoaspuuvenrT 
AKTMBHOCTH OKHCH WHHKa OJIM30K K eu- 
Hue (0,95—0,97), a mpH cosepxKanun 
uMHka 15% cHuxKaetca JO 0,88—0,90. 

Ha puc. 2 Ana yo6crBa pacueros 
Aaa KpWBat 3aBMCHMOCTH aKTHBHOCTH . 

Wes AKTHBHOCTb OKHCH WHHKa B Iwan 


OKHCH WHHKa” OT COREpKaHMA UMHKAB ~ no mepeorroxKu NuHKa:o— mak ean 
: 


umaKke. OOpataer Ha ceOx BHHMaHHe — poli naaBKu, BOsiyx; 6—To xe pH cope 
copnayeHve Yyka3aHHbIX 3aBHCHMOCTeH anu O2 B pyTbe 24,8%; ¢ — uinaK M 
AJA WWaKOB CBHHIOBOM HM MeqHO mia- Oe aeee 
BOK IIPHBeJeHHbIX BbILIe COCTABOB. 

ABTOpbl BbIpakKaloT UCKpeHHoIO GOlarofapHocTh aka. C. UH. BoubpKe 
BHYY 3a IIpOCMOTp pyKONMCH H UWeHHbIe 3aMeuaHua. | 


Y pastbcKnit Hay4HO-HCCyIeNOBAaTeIbCKHH Ilocrynuno 
HM MPOCKTHBIM HHCTHTYT MeQHOH MpoOMBIUIeHHOCTH 22 VI 1956 


UMTHPOBAHHAA JIMTEPATYPA 
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Joraango Akayemun nayk CCCP 
! 1957. Tom 112, N14 


— 


XHMH A 


¥ 


Uaen-koppecnonyzent AH CCCP A. JI. METPOB, B. A. MOHOMAPEHKO 
wv A. Jl. CHETOBA 


—— eae~ “ase: 


‘MHTE3 HW CBOHCTBA HEKOTOPbIX KPEMHHHMOPrAHHYECKHX 


| $-CNMPTOB (3-THAPOKCHAJIKHJITPHMETHJICHJIAHOB) 


Kpemuniiopraniueckne cnuprTl ¢ $ -ro102%KeHHeM PHAPOKCHJIbHOL rpynnbl u3y- 
bI Maio (*,’). [lo BuMAHHeM H3BecTHBIX paboT no 8-pacnagy (1,2) cosqanocy 
KOJIbKO IIpeyBeJIMYeHHOe MpecTaBsIeHHe 06 UHCKJIOUNTeIbHOM HecTOII- 


TH KPeMHHHOprannyeckHX COeHHEHHH THA sj —C—C— X (X= Cl, 
Za 

OH u apyrue aneKTpoorpuliatesbHble aTOMBI HM rpynmbl), B TOM UHCTe wm 

AAPOKCHaJIKUJICHIaHOB, MpHBOAAMeH Mp eHcTBHH Ha HUX dJIeKTPOHIb- 

MH HW HYKJIeCOMHJIbHBIMH peareHTaMH K B-pactiaqy m0 cxeme 


1 


: \ ae 
= Sie 80246 = ye SR See Ce) 
. a va 


Tak, mp HarpeBanuu (CH;),SiCH,CH(OH)CH; c HeckobKHYMH KanaMn 
%-HOHW CepHow KHcoTHI! Yurmop, Commep, Toby 4 BaH-Crpuu (?) HaOsmoqau. 
pruunblli B-pacnay c BbifeseHveM pomuiena. HakonuBuineca k HacTOAIeMy 
MeHH JlaHHble 110 peaKUHAM 8-rasOWCHIaHOB (JerHypoxmopupoBauue (°), 
(CTBHe PPHHbAPOBbIX peareHTos (*), mpaAMOl cHHTes (°), peakuuAn Dpuyesa — 
ata (°)) moka3bIBaioT, YTO B OOMIEM MpaBHJIbHble WpecTaBJIeHHA O6 HX. 
TOHKOCTH Hy KlaloTcHd B Cepbe3HbIX JOMOJIHEHHAX, a HHOra HW UcHpaBue- 
IX. 
B page upesbiqymux pa6oT HaMH ObIIO MOKa3aHo, YTO CYWIeCCTBeHHO BJIMAIOT 
peakIHOHHy!0 CHOCOOHOCTD f-rasIOHACHJIAHOB SJIeEKTPOOTPHUaTeJIbuble PpVu- 
, crosuyue y Si. B cBa3H C 9THM ObINIO OOpallleHO BHHMAaHHe Ha pouJlb cTabu- 
Hp YlollerO BIIMAHHA XJOPCHIHJIbHBIX rpynn (°). 
Takum o6pa3om, caM cOOoH BO3HHK BOMpoc oO Oovlee JeTaJIbHOM H3y4eHuE 
icTB H B-rHAPOKCHaJIKHJICHJIAHOB: HX CIOCOOHOCTH He TOJIbKO K f-pacmay, 
M Jlerufpataluu, BIMAHHH COCeHHX aTOMOB HM rpylll Ha NOBeseHue cTos- 
M B B-Momo%KeHHH K Si THAPOKCHJIbHOM IpyNbl, TepMHYeCKOH CTOHKOCTH. 
HupToB wT. 1. Llemb WaHHOw padorTbl 3akNOYalacb B TOM, YTOObI CieaTb 
BbIM War B ITOM HallpaBJIeHHH. 
Hamu us (CH;),5iCH,MgCl u paya KapOoHHJIbHbIX CoeHHeHH — mMeTuI- 
WIKETOHA, STHISOpMHaTa, XNOpalA HW OeH3Ha — ObIIM MOsMyYeHbI B-cMMpTHl, 
MICTBa KOTOPbIX TIpecTaBNeHbI B Tad. |. 
Ananu3 mpoxyKros peakuHH (CH;),SiCH,MgCl c yKa3aHHbIMH KapOOHMJIb- 
MH COCMHCHHAMM TO3BOIHeET 3aMeETHTb OOPa30BaHHe He TOJIbKO 2KeJIaeMbIx 
MMpTOB, HO M MpOyKTOB JeruspatTalun CuMpTOB WM MpOfyKToB B-paciaya. 
<, pH momyyenuu u ounctKe (CH;),SiCH,C (OH)(C,H;) (1) ydamocb Bbi- 
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CH, 


Jl@IMTb B 3HAYHTebHOM KOJIMYeCTBe aJIKeHHJICHJAH crpoeHHA (CH) 


= CH —ChHa(A)s B KOTOpOM 10 J.aHHbIM CIIeKTpOB KOMOMHallMOHHOLO paccestith 
B OUCHb HeOOMbIIOM KOJIHYeCTBe MpHCyTCTByeT MH Apyrou H30MepHbIH a mp 
JKT JeruapaTannu (CH,);SiCH,C = CH, (B). Heruapatayua cmupta t Mpo' 
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CH; 
Kagla, OUeCBH]HO, Kak TIPU pa3JIOwKeHHu peakWHOHHOU cMecH BOJIOH H CY 
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(CHs)sSICHs—C (OH) (CsHs) | 1,9] 52 


CH 

II | [((CHg)3SiCHe] xCHOH 7,9 

111 | (CHy)3SiCH2CH (OH) CClg | 17,0|87 -88 
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-pupHoro pactsopa Hay Na,SO,, Tak H Up OTTOHKe supa Ha KOJIOHKe HU P 
rouke NO, BakyyMoM. BemsefcrBue jerupaTaluv BbIxXO, B-cMMpTa OKa3au 
OY€Hb HU3KUM. CreqyeT OOpaTHTb BHHMaHHe Ha MOPAAOK OTIMeNJICHHA SJIEME 
-TOB BOJbI; XOTA OH HM NOJYHHAeTCH UpaBHsy SalweBa, HO MpeHMyllleCTBeHE 
o6pa3oBanue (A) mpu orcytersuu (CH3)3SiCH = CH(CH;) — CH,CH; (B) 
OU€Hb HeOOJIbUIOM KOMHYecTBe (B) roBOpHT O TOM, YTO, NO-BHMMOMY, 
{-MeTHJIeHOBOH rpynune C — H-cBa3u ABJaIOTCA HavMeHee NpOuHbIMH. Da 
-Neruyparanuu 8-cnupta I, Takum 06pa30M, BHOCHT HOBOe CymlecTBeHHOe J 
MOHeHHe B CXeMy YuTMOpa. 

IIpu noswyyeunu u BbijeneHuu cuupTos II u III na6moganocb o6pas0BaH 
HeOOJIbIUMX KONMUeCTB IpoxyKToB B-pacmaya: (CHs)3SiCH,CH, = CH, y 
u (CH;),SiOH y II]. Y cnupta IV npoxyxKTos pacnajla Wu JeruypaTaluu Bbljese 
He Oblio. BMecte c TeM HM BbIXO, camux cuupToB III, Tax u, oco6eHHO, | 
-OKa3auica Ooulee BbICOKHM, YeM cnupToB Iu IJ. BnomHe BepoxTHo, 4TO O 
B YCJOBHAX peakluu [puHbapa U BbIeJIeHHA H3 CMeCH MpOyKTOB peakil 
-OKa3bIBalOTCs Ooslee CTOHKHMH Kak K B-pacniafly, Tak u K Jeruypataunn. Tak 
-06pa30M, HeoOxO{MMO JONYCTHTb, YTO MpHpofa pakuKaNOB, CTOAMHX psaR 
c B-rupoKCHIbHOM rpymmol, MOXKeT CyUIECTBEHHO BJIMATb Ha ee peakIHOHH! 
-CIIOCOOHOCTb. 

SacyKUBaeT BHUMAaHHA WH OTHOWeHHe MOYYeHHbIX B-CcMMpTOB K Half 
BaHHIO, KOTOPOe MpPOBOANOCb B NpHOope CuBomo6opa (°) Aa onpesemenna TE 
llepaTypbl KHUe€HHA HeOOJIbIIMX KOMHUeCTB BelllecTBa. IIpH HarpeBaHHu cir 
Tos I, I] u IIT qo Kunenua ne Ha6mofasocb ux pasjoxweHHa. Cnupr IV o 
HarpeBaHu Wo 230° npeBpaTuica, He pasJiaraicb, B BASKOe BeLIeCTBO, KOTOP 
yepes HeKOTOpoe BpeMA BHOBb 3aKkpHcTaIu30Baocb. IIpokyKT HarpeBak 
KeTOCIHpTa MaBHJICA B WHpOKOM HHTepBasle, OM3KOM K TeMMepaType MJ: 
JI@HHA MCXOAHOrO KeTOCIUpTa. 

Jlanupie 06 oTHomeHHu cuupTtos I—III] k HarpeBaHuto npMBeseHb B TA6.l. 

TpuMeTHACHANAMEeTHA-(MeTUHN)-(9THAKAPpOuHONT | 
K Tpuxpaposy peareuty, tomyyenHomy v3 60 r (CH;),SiCH,Cl u 12 r marH 
“80 


»pupe, npHOaBlasuch 35 Fr MeTHIsTHAIKeTOHa. Ha6mtoganocn pasorpeBaHHe 
AKIMOHHOM CMeCH C BbIlasqeHvem ocayKa. Iocue 4 vac. HarpeBaHHus H CTOS- 
WH peakWHOHHad CMecb pa3Jlaralacb BOJOH. Qbupuli cnoH cymmsca nay 
29O,, sup otrrouacs. Tonyseno 42 r cemecu MpOAYKTOB® peakunn. 28 r 
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s 90 20 
me 5. n= n MponomKur. 
upt}] T. kum. B °C Reo D fax HarpeBa ms IIpumeyanua 
: | WO HarpeBa B MuH. 
oo I HarpePa wes 
I | ~169—171 COLA 72, 1, 4382 30 Bects. QO H mocule Harpepa 
{I | ~206—210 foo |, 4392 1, 4392 60 ~- 
| ~213—217 704 | 1,4740* | 1,4735* 60 Tlocue HarpeBa cnerka 2xeuTeeT 


* TIpn 30°. 


oH CMeCH NOcie AONOAHHTeMbHO cyumkKH Hay’ Na,SO, pasrousaucb 0X Ba- 
yMoM. bbl BbIJiesIeHbI: 


1. Opakuusa c T. Kun. 18—24° (50 mm), n5 1,3912,— ouepnyquo, cmecn Iipo- 
KTOB B-pacniaga: (CH;)3SiOH u 7. m1. 
@. 10 r (CH;),SiC,H,, 7. kum. 57° (49 mm), di? 0,7620,-n™ 11,4390. Haii- 
a0 MR 48,43, BerucmeHo MR 48,33. 


Halineno %: C 67,46; 67,37; H 412,65; 12,70; Si 19,55; 19,42 
CgHy3Si. Bpraucseno. %: C 67,53; Hea To: Si 9572 


Ilpu armociepHom laBaeHHu BellecTBO uMeeT T. KvU. 134° (747,5 mm). 
B cnexrpe KoMOuHauMoHHOro paccesHua cBetTa (CH;),SiC,;H,* o6HnapyxeHbI 
efyrolve yactots (B cm '): 164(41m), 191(4m), 242(4m), 299(1). 396(3n), 
(4), 606(8), 659(1), 692(4), 790(1), 862(3u1), 957(2), 1045(2), 1144(3), 1165/4), 
17(3), 1250(3), 1339(4), 1382(3), 1417(4), 1450(4m), 1640(1), 1665(7), 
67(4), 2900(10m1), 2920(3), 2961(8), 3076(1). [ 

B o€@macTH KpaTHbiIX cBa3eH © HMeeTCH [Be YAaCTOTbI: OHa— OCHOBHaA 
65 cm ' uw Bropad — O4eHb cla6ad 1640 cm !. B pesyaprare Jerugparanuu 
HpTa Morjio oOpas0BaTbead Tp akKeHHIcuaHa: A, Bb u B. 

Yacrora 1665 cm ?, Hapagy c uacroramu 1165 cm u 1382 cm‘, yKa3prBaeT 
TO, UTO asIKeHMJICHIaH HMeeT cTpoeHve A, Tak Kak BCe 3TH YaCTOTHI Xapak- 
HEI JIA JBOHHOM CBA3H, HaxOJallelica B B-nouO#KeHUH kK Si (1°) HW MMeromteli 

KOHUe MeTHbHy!o rpyuuy (1!). Uacrora 1640 cm? wu cna6aa . mHHUSA 
7/6 cm | yKasbIBaloT Ha TipHMecb coesuHeHuA B c rpynnow = CH,, Ha KOH- 
, XapakTepusyiolllelica, KaK M3BeCTHO, UacToTOH 1638 cmt. O6pa30Banne’ B 
9KTPaJIbHO OTBepraeTca OTCYTCTBHEM JIMHHH B OONacTH 1590—1620 cm ?, 
DaKTePHbIX JIA ABOWHOM CBA3H B BHHMMCHIaHax (7%). 

M3 14 r ocrapiielicd CMecH NpORyKTOB peaKUHH pH pasroHKe B Oouee 
YOOKOM BakyyMe yfaslocb BbifemuTp 1,5 r (1,9%) cnupta I. 


nlarneHom One iel2 Sonn 44Ge OOO (60,21 oi a7 41 o7 33 
CgH2,OSi. Baraucneno %: H 12,58; C BOs Si 17,50 


Buc(TpuYMeTuUacHaAHAMeTHA)-KapOunod (I). K rpuup- 
oBY peareHTy, NosmyyeHHomy 4375 r (CHs)3SiCH,Cl uw 14,7 r Mg B 225 mu ao- 
HOTHOTO supa Ob1wio mpHOaBeHO m0 KanuaM 18,5 r stumdopmuara. [locate 
BeCHHA OObIUHbIX OMepauuit (HarpeBaHHe B TeyeHHe 3 Yac., pasJORKeHHe 
lO, 9KCTPpakUMA BOAHOTO CNOA SupOM, CylIKa sPupHoro pacTBopa Ipoyk- 
; peakuuu Na,SO,) 6piio nomyseHo 25,3 r cMeCH MpOAYKTOB peakUHH, U3 


* Onruyeckuii ananu3 npopogzusca IO. I]. Eropospim, Koropomy Mbl BbIpaxkaem 6aro- 
HOCTb. 
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KOTOPbIX MOcse TpeX pasroHOK TO BakyyMOM HosyyeHo 5r (7.9%) quer 
cnupta II. 


‘Hajineno o%: H 41,67; 11,88; C°S2,79, 92,06, Si 27,70 27,02 
CyHo4OSig. Buruvcneno %: H 11,83; CFoX8s; Si 27,46 


B jlerKkosleTy¥el YacTH NpOyKTOB peakUHH, coOpanHol B MOBymKe (— 70 
IIpH pasroHKe Ha KOJIOHKe C JOCTOBepHOCTbIO yflasIOcb YCTaHOBHTb JI 
Hawuve TpuMeTuatnuncunana (1,3 1), T. Kum. 83—85° (743,7 My 
di, 7216, nS 1,4030. JIuteparypnpie janubie (1%): 7. Kun. 84,9° (737 ml 

°0,7193, np 1,4074. 

pe we Oa te eee ae TPUXIOpP Me T W- Kap Ou He 
(lI). K (CH3),SiCH,MgCl, nomygenHomy uz 92 r  (CHs3),S5iCH,Cl 
[Stor Mes "300 MJ apupa, Obll0 TpWOaBJeHO MO KallJIiM Mp MepeMelIHE 
Hux 110,8 r xmopansa. [locie onepalMii, aHasIOrHUHbIX ONMCaHHbIM BbIWe, HY 
TbIPeX pasroHOK MO, BakyyMoM osyyeHo 30 r (17%) cnupta III, napus 
roca pH TemMepaType HeCKOJIbKO BbIIMe KOMHATHOH. 


HatigeHo %: H-5,79; 5,55; C 30,89; 30,84; Cl 44,99; 45,17: Si 14473; tt 
CgHy3ClsOSi. Bpruucneno %: H K 56 e 30, os Cla ond: Si 11 


Ketocuupr_ (IV). Kerocnupr Obit nomyyeH mpH  peakill 
(CH3)3SiCH,M,Cl (67 r (CHs3)3SiCH,Cl u 15r Mg B 300 Ma a6c. scdbupa) c 6en3 
uiom™ (53 r). Tlocne 6,5 uac. HarpeBaHHA, pa3JIOKeHHA BOOM HU OTTOHKH 30H 
NpOkykT peakuHH (52,4 r) 3akpucTanim30Basca. Ilocne Tpex mepeKpucras 
3alHi 3 apupa OH MwaBHsica mpH 92—9B8°. 


Hatizeno %: H 7,32; 7,46; C 72,38; 72,59; Si 10,06; 9,98 


CygHo20.Si. Boiuucneno %: H 7,44; CR .43: Si 9,40 
Wucrutyt oprannyueckoi xumuu um. H, JI. 3enuncKoro Tloctynusio 
Axkajemuu HuayK CCCP 10 VII 1956 
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JI. X. ®PEHQJIWH u B. I. MOJIKOBHUKOB 


NOCJIENOBATEJIBHOCTb THAPHPOBAHHA JIBOHHbIX CBS3EH 
WHUKJIONEHTAQHEHA HA Pd- HW Pt-4EPHSAX 


([Ipedcmasaeno axademuxom A. A. Banaxduneim 17 VII 1956) 


CeJleKTHBHOe THAPHPOBaHHe CONMPsXKEHHBIX JBOMHBIX CBAZeli B WHKIMUeCKHX 
feBooposax Maslo UuccJieqoBaHo. Hefapno HwaMu ObIa MOApOOHO usyyeHa 
JE NOBATeJIbHOCTh THJPHPpOBaHHA ABOMHbIX CBA3eH B WHKJONeHTaWeHe Ha 
JI€THOM HHKeJIeBOM KaTasu3aTope. [loKka3aHo, uo Boopok HayHMHaeT npu- 
AMHATHCA K WHKJIONCHTeHY JIMUIb OCe TOTO, Kak MporuApupyerca Becb 
<moneHtaivenH. HaliqeHo, 4ro crporad u36upaTebHOcTh rupupoBanua 
(PS2KCHHBIX JBOHHbIX CBA3eH B WHKJIOMeHTayueHe OOycOBMeHAa ay\copOlvou- 
M BbITeCHeHHeM OOpasytollerocd MWMKJIOMeHTeHa IHMKJIONeHTAaHeHOM. 

'B nactoslett padote usy4alacb NocseOBaTeMbHOCTh PHAPUPOBaHUA JBoii- 
X CBAseH WMKONeHTaqveHa Ha Pd- uw Pt-yepnax. Peaxuua npopoqusacb 
KMAKOM case pu 25° u arMocibepHoM JaBleHuu. PacrBsopuTelsMN cy2KWIH 
KNOTeKCaH HU 96% -HBIH STHOBbI cuupT. Boqopok upuMensscA IIeKTPOMNTH- 
KUM. CoelvaJIbHbIMH OUbITaMH ObIIO YCTaHOBJeHO, YTO CKOpOCTb KayaHHii, 
4Ha XOf[a KavaIKH HM raOapHTbl yTKM OOecneunBaloT MpoTeKaHHe peakIHu 
<HHETHUeECKOH OOacTH. 

UepHu novlyyailcb BOCCTaHOBJIeEHHEM BOJHbIX PpaCTBOPOB XJIOPHCTbIX CO- 
i Pd u Pt mopmManuHoM B wenOUHO cpege. Ilepexq ruyqpHpoBanvem KaTamn- 
Op B TeyeHHe 20 MHH. JOHACHIMaICA BOMOPOAOM MPH TOM %Ke CKOpOcTH BCTpA- 
BaHHA, ITO WH pH THApPHpoBaHuH. 

Tak Kak peakIHA THAPHpOBaHHA MpoTeKaeT C OOJIbINOM CKOPOCTbIO, pacxoy 
lopofa oTMedaJica Yepes Karxkble 30 cek. YcOBHA ONbITOB UpHBejeHbI 
a6. 1. [lomyuenuple pesyJibTaTbl H300paxKeHbl Ha KMHETHUCCKHX KPHBbIX, 


Av 
YAKTEPH3YIOWNHX 3aABHCHMOCTb CKOPOCTH MOPOMeHHA BONOpoRa (=) OT CYM- 


=U 
yHOTO OObemMa U3pacxOMOBaHHOrO BOOpofa (=5): 


Tutpupospaune c Pdwepubw. M3 ta6a. | (onur 1) u pu. |, 
(HO, 4TO CKOpOCTb THApHpoBaHHA WuksOnentaqnena (~ 0,002 r-mous) 
aeTca mocrosHHol (11,4 ma 3a 0,5 Muu.) Ao normomenun 45% Tpedyemoro 
opojla, T. e. peaKILMA MpoTekaeT 10 HysieBoMy nopsayKy. [lepestom Ha KHHe- 
€CKOW KpHBOM THAPHPOBaHHA WMKJIONeHTaWeHa COOTBETCTByeT MOMeHTy 
ICOCMHEHHA OHOrO MOJIA BOJOpoga (46,9 ma, Tpedyetca 49,9 mu). Kaue- 
eHHOM peakiweli c rHApoxXHHOHOM (*) B lapaJebHO HPOBeeCHHOM oOMbiTe 2 
TBCpXKeHO, ITO B ITOT MOMCHT UWHKJIONeHTaqWeH B pacTBOpe OTCYTCTBYeT. 
IYYeHHbIe JaHHble YKa3bIBalOoT Ha MOCJIeAOBaTeJIbHOCTb THUApHpoBaHHA 
MHBIX CBA3eH WMKIOMeHTayHeHa. OueBugHo, 4TO yuacTOK KHHeETHYeCKO 
[BOHM mocle MepemoMa MepeaeT CKOpOCTb THApHpOBaHHA OOpasoBaBulle- 
A IMKJOMeHTeHAa. CKOpOCTbh peaKUHH Ha 39TOM yUaCTKe 3HaUHTeIbHO HHKe. 
ITbI C WHKJIONe€HTeHOM HOTBepAusH ITO. IIpH rHApHpOBaHHHN WHKMONeHTeHAa 
IT 3, puc. 1) mepBbrle 45% TpeOyemoro Bosoposa MormonlaoTca C NOCTOAH- 
cKopocTbio, paBHolt 5,2 ma/0,5 MMH. 
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Tuapnpopanve WMKONeHTaaneHa uuksonenteHa Ha Pd- u Pt-uepHax. YcJIOBHA OnbITG 
Temnepatypa 25°, o6bem pacTBOpHTedA 10 ma, 900 kavanuii B 1 MHH., AMHAa xXOJa Kalla 
ku 12,7 %eM; raOapHTbl YTKH — AIMHa 180 mm, 4uametp 30 MM 


j 26m 
Pacxom sogo-| Ax \ p oe 
Bec Br pofa B Md BE. BE os 5.85 
; a6 & 
o lugpupyempie PacrTBopu- = 2 S FE 3 % Ea 
3 af mE 6 |we 
eg BelllecTBa peme- (kaTamu-| TeIb reope- | paxtu-| Bm F B= Cals t 
: ctsa | saropa may (| seckni|] SER ao o58|oe 
2 B 5 
3 Es S82| &2 | e8n (OB 
Katasmsatop — Pd-wepHb 
4 Lluxsonenranuen | 0,1275 | 0,1022 | C.Hie 99,8 98,7 — — 45 
D | hiueponentanne. .\ Ueno io A020 tachi 99,7 | 44,9 90,7 | Tonoxut. 
49,8* 400,0 | Orpamar. — 
3 IluxnoneuteH 0,41277 | 0,4010 | CeHie 49,3 49,8 — _— 10 
4 [luxsoneHTeH | 0,2555 | 0,1010 | C.Hi2 98,7 98,7 = — 12 
Karasusatrop Pt-yepHb 
5 Luxsonentanuen | 0,1255 | 0,0998 | C.Hie 97,4 97,8 = _ — 
6 LUuxsonentanuen | 0,1255 | 0,0437 CeHie2 97,4 96,7 _ — = 
7 Luxsonentanuen | 0,1262 | 0,0244 | CeHiy 98,6 98,7 — — _ 
8 Lluxsonentanuen | 0,1250 | 0,0970 C,;H,OH 97,1 93,8 — — 6 
¢ Lluxnonentanuen | 0,0625 | 0,0970 C,;H,OH 48,5 43,5 — — 4 
10 lnknonentanuen | 0,1267 | 0,0244 | CeHie 98,6 68,0 438,0 | TlonoxutT. — 
82,3* | 4167,0 | Orpuuat. — 
{4 LluxsioneHTeH 0,2554 | 0,0437 C,H,OH 97,4 97,5 _ — 24 
Kataausatop — Pt/BaSO, 
12 | Luk nonentayuen | 41,1547 | 0,0442 | CeHie | 4224 63,0 | 103,2 | TIO1O#KUTe — | 


| i 

* B napasisenbHOM OMDpITe. 
Tuapupospanne c Ptuepubw. YcAOBHA UM pesyibTaTbl om 
TOB IIpeACTaBseHbl B TAO. | MH Ha pH. 9. U3 tra6n. | BUAHO, ITO CKOPOCTb 


akUMH PHApHpOBaHHA HaXOMMTCH B TIpaAMOu CBA3H C KOJIHYeECTBOM KaTasH3 
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Puce. 1. Duapupopanue wHksonentaquena (1) H WHKsOMeHTeHa (2) B WHKIO- 
rekcane Ha Pd-uepuu 


Topa (onbiTb! 5—7) u KOMYeCTBOM B3ATOFO B peakKUHIO WHKMONeHTaHeHa (onbr 
8 u 9). : 

IIpu0,lr karanusatopa peakKuMaA B WuKJorekcane (kpuHBaa /) H B cmupt 
Bolt cpeyle (kpuBan 2) nporekaeT c HeOoubUIMM ycKopeHHem. C MeHBIIMM KOs 
yeCTBOM KaTamu3aTopa (0,044 r) B WuKNOreKcaHe peakIMA MpOTeKaeT JO CaMc 
KOHIa C NOCTOAHHOM cKopocTbio (KpHBand 35). Ha sTux KMHeETHYeCKUX KPMBb 
B OTJIHUHE OT TOJTYYeHHIX c Pd-yepHbio, HeT MepesloMa. XapaKkTep 9THX KPHB 
He JaeT BOSMOXMKHOCTH CY{MTb O NOCMCOBATeMbHOCTH HacbIINeHHA BOOpor 
JBOHHDIX CBA3eH WHKMONeHTaqweHa. Onako peakivelH C rH pOXHHOHOM 6b! 
YCTAHOBJICHO, YTO WHKONeHTaWeH elle MpHcyTcTByeT B pacTBope nocse TI 
rmouenua 138% Bosopofa, HO OTCYTCTBYyeT, Kora pacxo BoLopoya Aocruré 
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‘%  wHeOOXOJHMOrO JIA PHApHpOBaHHA UNKONeHTa\veHa B WHKONeHTeH 
pit 10). 

‘Ha Pt-uepHH WHKJIONeCHTeH TakKe PHApPHpyetcHA C MOCTOAHHGH CKOpOCTbIO — 
ible, YeM WHKIONenTaqueH (OnbITH 6 Hu 11, KpuBble 3 u 4), XOTA BCHUpTO- 
i cpejle peakKUHA MpoTeKaeT C OOJIbUIeH CKOPOCTbIO. 

‘Tipu IIPHMeHeHHH B KavecTBe KaTasH3aTOpa Pt (5%), HaHeCeHHOM Ha cep- 
<HCJIbI OapHH, THApMpoBaHve WMKJONeHTaHeHa TakKxKe NpoTeKaeT He 13- 
JaTebHO (OnbIT 12). 
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Puc. 2. Puypupopanue uukmonentagquena (1—3) uv wHKsonentena (4) 
Ha Pt-uepHu, a— B WHKOreKcaHe, 6 — B 96%-HoM sTHIOBOM cnupTe 


al 0 2 ase (Oe 
ULE Ale BE EM ay 50 60 =~ 60 8 00 
: 


Takum o6pa30m Ha Pd-vepuu, Kak H Ha CKeJIETHOM HHUKEJICEBOM KaTaJlM3aTope, 
TIPA2XKeHHble ABOHHbIe CBA3H IUHKJONeHTa\WeHa THApHpylorca mMocseoBa- 


JIbHO: 
Bez [| usu 
SH Sof Ne 


| 
Ha Pt-uepHu — OJ HOBpeMeHHO. 


Viucruryr opranuyeckoi xumuu um. H. J. SeanucKoro Tlocrynusio0 


Axaylemuu Hayk CCCP 2 VII 1956 


HWHMTHPOBAHHAA JIMTEPATYPA 
2E, M. TepeutTbesa, A, ®, Iaaros, Yen. xum., 20, 561 (1951), 


Jlorxayo Akayemunu nwayk CCCP 
1957. Tom 112, Nel 


\ 


PH3HYECKAA XHMH 


Jl. HW. ABYFOB 


O MPEXEJIAX YCTOMYHBOrO PACIIPOCTPAHEHHA TIJIAMEHH 
B TA3AX TIPH H3MEHSFOWEMCA JABJIEHHH 


(ITpedcmaeaeno axademuxom H. H. Cemenossim 9 VII 1956) 


1. Ilpu usyyeHuu MexaHH3Ma ropeHHA MeTOJaMH TeIJIOBOK TeOpHu cy 
CTBeHHOe 3HaYeHHe MIpHaeTca pOwJIM Mepeayn Tella B IpOTeKaHHH 39K30TEPM 
yeckux peakuui (' *). Ho mpv W3MeHeHHM COCTOAHHA raza C OOJIbINMMH CK 
pOCTAMH HM C OONbINOM yAebHOM padoTO TellOBOe B3aHMOJelicTBHe (Mepejat 
Tella) TepMOJMHAMMYeCKOl CHCTeMbI C OKpyxXKatolleH cpeqow MMeeT BTOPOCT 
TleHHOe 3HaveHve M0 CpaBHeHHIO C MeXaHHYeCKHM B3aHMOJelicTBHeM (OOMeHA 
MeXaHHyeckol paOoroi). Tak OOcTOHT JesIO NpM rOopeHuu B JIBHraTeAX Ty 
cHpyrollero THA, B TOM UHCJIe HW B MOPUWIHeBbIX BHraTeJAX, H BOOOMIe pH 
PeHHH B YCJIOBHAX NepeMeHHbIX BeJIHYHH JaBJleHHA HU OObeMa. 

MexaHv3M lpeKpallleHHa paciipocTpaveHusA MlaMeHu (cpbIBa rOpeHHsA) CXE 
eH C MeXaHH3MOM BOCIIIaMeHeHHA: OCHOBHOe 3HayeHHe B TOM H ApyroM ABde 
HHH WMeIOT yCJIOBMA SHepreTH4ecKoro OOMeHa pearMpylollero rasa ¢ OKpy 
*KarolleH cpesoh*, oOycnoBmMBalolulwe NepeXOA OT CTalMOHapHoro I1poTeKé 
HHA PeakKUMH K CYIIeCTBeHHO HecTall[MoHapHoMy (pH BocnamMeHeHHuu — @ 
CTaMOHapHOH peakUMH, CONPOBOXarolllelicA HeSHaYHTeJIbHbIM PasorpeBoM 
K HpOrpeccHBHO NOHMKarIOUelcA peaKUHH; pH cpbIBe ropeHuA — OT CTaILHe 
HapHow ObICTpOH peakKUWH K MpOrpeccHBHO MOHMAKAarIOWelcA peakIHH). | 

Bonpocbl BOcHIaMeHeHHA Ip passIMUHBIX (opMaX 3HeEpreTHYeCKOrO OOMEH! 
Cc OKpyxarolleH cpeqow paccMaTpuBasINCcb pauHee (4). i 

2. CocTaBuM ypaBHeHHe SHEPrH JIA 9eMeHTa 30HbI laMeHH, B KOTODPO! 
HaxOJATCH pearupyrollve ra3sbl WH MpPOLyKTbI peaKWHH, MPHHAB Cue yOu 
yNpolleHus: a) WaBseHHe p 10 BCeMy OOBeEMy KaMepbI OAMHAKOBO; 6) KHHeTH 
gdecKasa 9HepraA [a30B Mala 10 CpaBHeHHIO C HX SHTasbUvelH, H NMOTOMY H3Me 
H€HH€ KHHETHYCCKOM SHEP He YIHTbIBAeTCA; B) pacCMaTpuBaeTCA Hleasbubh 
ra3, duswueckWe [apaMeTpbI KOTOPOrO (TeMMOeMKOCTb, KOSpPdUUMEHT TeNJO 
MpOBOAHOCTH UH Ap.) MMeIOT NOCTOAHHbIe 3HaYeHHA (cpeqHHe B paccmaTpuBae 
MOM HHTepBalle); r) ropeHHe (xHMMYeCKad peakIlHA) paccMaTpuBaeTcA ka 
BHeIHMM HCTOUHMK Terlia; I) He YUMTbIBAeTCA H3MeHeEHMe YHCuIa MOJIelt MpH XM 
MHYeCKUX MpeBpalleHHAX WM TepMHYeCKaA TMCCOWUMALMA pH BbICOKMX Temmepa 
Typax; e) paccMaTpHBaeTcaA OMHOMepHamd 3aja4a, T. e. CUHTaAeTCA, YTO COCTOAHH 
raza (Temepatypa 7, MMOTHOCTh p, CKOPOCTb UW) 3aBHCHT OT KOOPAMHATHI ¥ 
HallpaBeHwe KOTOpOH coBMafaeT C HallpaBseHHeM pacmpocrpanenusa mia 
MeHM, HW OT BpeMeHH 7. 


TLuepeniaibhoe ypaBHeHne, BbIparKaiollee 3aKOH COXpaHeHHa 9HeprHl 
(epBbI 3aKOH TepMOAMHaMHKH), Hamniuem B cbopme (oTHOCH K eqMHUe 0Ob 


eMa B e/\HHHMILY BpeMeHh): 


CoP ome Opa a i | ( 


* AHaJIOrH4HbIM O6pasoM MOXKHO TpakTOBATb H YCJOBHA eTOHALLHOHHOrO Cpbipa, T. @ 
Tepexojla MeJVICHHOFO paciipocTpaHeHusA MwaMeHH B WeTOHAIMIO. 
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Tipumem cucremy KoopAuHat, CBASaHHY1O C 30HOli lameHN; B 9TOi CucTeme 
/PAMHAT 30Ha IIJIaMeHH HENONBWKHA, a HCXOJHbIM Pas [BHDKeTCA NO HalipaBie- 


) KOOPAHHAaTHI X CO CKOPOCTbIO Uy. Ilo yenoputw s3aqaun T =f (ct. x 
aT oT. aT i) : Wh see 


dt aan ae Una Ay ° 
Bblpaxenve [AA KONMUeCTBa TerJa, NO_BeJeHHOrO K eqMHULe OObeMa 
*MHHUILy BPe€MeHH, YUHTbIBAA BBbINeJIeHHe Tella XHMHUeCKO peakuHeli, 
CHOC Tella TENJOMPOBOHOCTHIO (B HallpaBJIEHHH paciipocrpaHeHusl lylaMeHH) 
enmJlooTyayy rasa B CT€HKH, TpeqcTaBuM B BHJe 
PT 


d : ; 
pS= Ha Hera Oe. 


* 


Cb W— CKOPOCTbh XHMHYeCKOH peakunHn; H.y — TensOBOH aipeKT peakiHH; 


IT 
- a (T — Tor) —- Tenmo0TAaya B CTeHKH, rye « — KosppuuKeHT Ternso- 


aqu oT rasa B creHku, J] —nepvMerp 30HbI IvlaMeHH Hu F —ee ceuenne. 
Iloqcrapus B ypaBHeHne (1) coorBercrBy1ouve BbIpParxKenust, pasyesHB Ha 
HW CileIaB HeEKOTOpble NMpeoOpasoBaHuA, TMOJTyaHM: 


oT oT er = He, 
apr ge Gee atc 


As (2) 


Be ; : ; [ at (T — Ter) + | ——UJIeH, YUHTbIBAIOWHH 9Hepre- 
CKoe _ BsaMMOJeHCTBHe pearvpyromlero rasa c OKpyxarollel cpejsoi; 
=) /C,o-— koxpPuuneHT TemMepaTy pOmpoBo,HoOcrH. 

3. B mpumMeHeHuu K JBHraTemaM UHTepec MpefcTaBaeT pacipocrpaHenue 
aMeHH B TypOyseHTHOH ra30Boli cmecH. IIpumMem HekOTOpble JOnyMeHHs, 
salOUHeCsI CTPYKTYPbI SOHbI MlaMeHH Ip ero pacupocrpavenun m0 TypOy- 
ITHOH CMeCH. 

Ilo coppemMeHHBIM pefcTaBsieHusaMm (*) B culy¥ae MemKOMacuITaOHOn Typ6y- 
ITHOCTH BO3feHCTBHe NMocJeqHeH Ha paciipocTpaHeHHe aMeHH CBxA3aHO 
HTeHCHPUKalHeH MpoweccoB HepeHoca Tella (H BelljecTBa) B 30He IwlamMeHH, 
) IIPHBOAUT K YBeJIMYeHHIO CKOPOCTH paciipocTpaHeHHA IlaMeHH HW COOTBeT- 
VIOINeMY POCTY IIMPHHbI 30HbI WaMeHH (6 ~ Uy). [lostomy B_ culyuae 
IKOMacIITaOHOH TypOyJeHTHOCTH ypaBHeHHe (2) Cc MOJHbIM OCHOBaHHeM 
KET ObITb IIPHMeCHEHO K TYPOyJIeHTHOM 30He ropeHHsA. 

Ji ycTaHOBJIeHHA YCJIOBHH MpekpalleHHA paciipoOcTpaHeHHA IlIaMeHH BOC- 
IbSYeMCA TIPHONWKeHHbIMH MeTOJaMv pellieHua. Byem paccMaTpHBaTb rpe- 
[bHbIM CyYal, KOra CKOPOCTb XMMHYeCKOM peakKIHH OY€Hb Pe3KO H3MeHsAeT- 
¢ Temnepatypoii (Tt. e. E/RT>>1) u MoxKHO cuHTaTb (7), YTO peakUHA B OC- 
3HOM HJleT pH TeMMepatype, OMH3KOH K MaKCHMaJIbHOH TeMmepaType rope- 
1. 
O6o3HauuM sJeBy!O YacTb ypaBHeHua (2) uepes D(T, x). Ipu A =O (7. e. 


Ww 
& eo O6o3HauuM 


ip =const u ®.,= 0) umeem u3 ypaBHeHua (2) Do = — 


(CHMaJIbHy!o TeMMepatypy UslameHu B cayyae A = 0 yepes Ths. reop UPHUeM 
,/ Cp = Tun. reop — To. BBeEM XAPAaKTEPHCTHYECKOe BPEMHA PeaKUMH tT = p/W 
€MA, 34 KOTOPOe IPH MOCTOAHHOM CKOPOCTH peakIHH BbIrOpaeT BCe HaJIMYHOe 
muecTBO pearupyrollero BemlecTBa). B cayuae A = 0 OyyeT ty = Tp. rcop, PAC 


eop ~ US 
eT, 
ll. Teop. 
Tenepb npegbiqyiee ypaBHeHue MOXKHO HallucaTb B Bue Dy = —-———_ 


TD. reop 


D, -— cpeqHAA CKOPOCTh NOBbILCHUA TeMMepaTyPbI B 30H IllaMeHH, KOTOpast 

unsiach Obl, eC peakUMA MpoTeKasia C HeH3MeHHOH CKOpocTbio HM IIpH 

YTCTBUH wepeHoca Telia H BemlecTBa, B Ciyyae A = 0. 

B ycuoBpuax paciipocrpaHeHHA TwaMeHH [pH MepeMeHHOM j\aBJIeHHH 

jaivuHuH roTepb Tela B creHku A =-0; B 3aBHCHMOCTH OT KOHKPCTHBIX 
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yelopuli BosMoKHO =A <0 w Mp 9TOM D<.Dy, usan ADO u D> 
T.. —T, 
3nech D = ™——" > Ty, — MaKCHMasIbHad TeMMepaTypa MlaMeHH B Cay 


coon 


yae A=+-0; t)— xXapakTepucTuueckoe BpeMA PpeakIMH, COOTBETCTBYIOMNE 


E\RT 
T na(pH4em tp ~ e'* ™). . r 
, nea 
Ypapuenne (2) B cayyae A=0 MoxHO HallvcaTb B Buse = 
L aay 6 
=; Teepe” A, ork ymavunecen 


ar 
MP 55 == Aes 
rye ATna = Tna— Tua. reop: LIPHMeCHUB pa3JIOKeHHE SKCNOHEHTA (3), mpHOw 


2 
2KCHHO HaXOJHM Tp = Tp, ee ae RTna. teop, Bociosb30BaBLUHCb 9THM BbIp 
2 
*KeHHeM H pa3qemuB o6e yacTH ypaBHenud (3) Ha RT na. reop /E, tonyaae 


0 = ve, 
ISIE Sh 
rye i=“ _; ,2 = T p, Teop. 
RT in. reop RT hn, teop 


He YUHTHIBATb Cla6Olt 3aBHCHMOCTH ) OT TeMMepaTy pbl 10 CpaBHeHHW C SKCIIOHE 
[MaJIbHbIM MHOKUTeNeM): mpH A=O0 O6-0,T.e. AT pa = 0 HK Tha = Tra reoy 
upu A>O 6>0, rT. e. Toa > Tha. reop: 

[lp STOM MOryT cO3faBaTbCA YCJIOBHA eTOHAWMOHHOTO CpbIBa ABYX B 
qos: 1) Bcney[crBHe BOCIWIaMeHeHHA CMecu* OT cxKaTHA (BMepequ pouTa Mk 
MeHH), BbISbIBaIOMlero OOpasoBaHve yapHbIX BOJH; 2) B pesysbTaTe OOpa30B 
HUA YapHbIX BOJIH, CBA3AHHOrO ¢ MpoleccaMH ropeHHA B pacipocTpaHsAK 
IeMcxA QpOHTe IaMeHH. | 

IIpu A< 0 umeem 0<0, T. e. Tan < Tua. reop. Petliad ypaBHenve ( 
MOXHO YCTAHOBUTb, ITO SKCTPeMabHad BesHYHHa Y OTBeyaeT 6 =— |, 7.4 
TemiepaTypa [aMeHH MOXKeT CHH3HTbCA BCJeACTBHe SHepreTH¥ecKoro OOMeE 
He Gosee, dem Ha BemHUHHY RT 7h reop/E.OTMeTHM, 4TO TaKOe Ke MafenHe Tel 
nepaTypbl Ha mpeyese NomyuaeTcs B Cilyyae JaMMHapHoro ropeHHa mpu 
CTOAHHOM JlaBJIeHHH MpM HasIM4YHH TeMOBbIX NoTepb (*). 

IIpu 6+— 1 umeer mecto 06/0 — oo — HecTalMOHapHbIl pexkuM, CONp 
BOMMaloulWiicA MayleHHeM TeMIlepaTypbl H YMeHbINeHHeM CKOpOCcTH peak 
T. @. OcTUraeTCA pees pacnpocTpaHeHuA WaMeHH, MpOuCXOAMT CpbIB MN 


peHus. ; 

V3 ypasnenusa (4), HecKObKO mpeoOpasoBaB ero, Mouyuaem Ha pani 

[A] 1 R Pon. Teop ; 

CpbIBa TIpHOMKeHHOe COOTHOMeHHe —,- = —-—G————,, T. e. orHomenue[A ] - 
0 


BeJIMYHHbI CKOPOCTH MOHMKeCHHA TeMIepaTypbl 3a cuer TaweHHA aBJIeHk 
M TemJOOTAaIH B CTCHKH K Dy — cpeHeH CKOPOCTH NOBbILUeHHA TemiepaTyp 
B 30He laMeHu pH A = 0 uMeeT Ha Mpesese pacnpocrpaHeHua ompeyeseHH 
KpuTHyeckoe 3HadeHHe. Hanwune awieHa RT yy. reop/E B NOcMeHeM BbIpaxkeHl 
CBA3aHO C TeM, YTO WHPHHa 30HbI MvlaMeHH (B KOTOPOH HMeloT MecTO moTep 
npHo6mH3suTetbHO B E/RT yx, reop pas MpeBblllaeT IWMpHHY 30HbI XHMMUeCKt 
peakUHH. | 

EcuiM BBeCTH XapaKTepHCTHYecKOe BPeCMA MOTEPb thor = RT ng, reop/E L 
(BpeMa, B TeveHHe KOTOPOTO MPOHCXOAUT CHMAKEHMe TeMMepatypbl rasa Ha Of 
XapaKTepHCTHYeCKHH HMHTepBasl 3a CUeCT H3MeCHeHHA JaBMeHHA HU TeNNOOTAa 
B CT€HKM), TO Ha Mpeflene paciipocrpaHeHua MiaMeHu u3 ypaBHenua (4) 


* BocnsiaMeHeHusA MeCTHOrO XapakTepa, YUHTbIBAA TeMMepaTYPHY1O HeEOAHOPOMHOCTH CME 
B PeaJIbHBIX YCJIOBHAX. 
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Tp TeOps am ‘| 
2M os =F ee OTHOMeHHE XapakTepHCTHYeCKOTO BpeMeHH peak! 


PakTepHcTHYeCKOMY BPpeMCHH TOTepb MOCTOSHHO. 

, B cayyae KpynuomacuiTaGHol TypOysJeHTHOCTH HpOUCXOMUT yBevlHye- 
JOBEPpXHOCTH FOPeHHA BCJIeCTBHeE JedpopMaluH ee TYPOYJICHTHbIMH I[1YJIb- 
AMH; [IPH paciipocTpaHeHH MaMeHH BOSHHKaeT CpaBHHTeJbHO IMpoKasl 
-TOpeHHsA, He HMerolllad OAHOPOAHOK CTPyKTYpbl HW MpefcTaBsAollad Kak. 
NOXKeHHbIM BTapMOWIKY TOHKHM PpouT mwaMeuHH (co ropsmero rasa pas3- 
e€TCAH CJIOAMH HCXOMHOrO raza). 4 

lo TypOysieHTHOCTb caMa mo ceOe He MeHAeCT MpOTeKaHHA XHMMYECKOli pe- 
(M4; B Cily¥ae KpyNHOMACcUITAOHOH TypOysIeHTHOCTH peaKUHA TakxKe Her 
‘Temlepatypax, OJIM3KMX K M@aKCHMaJIbHOM TeMulepaType msameHH. I[lo- 
Yy MOcTOAHHOe OTHOIeHHE BPeMeHH TOHWKeHHA TeMMepatTypbl OT 9Hepre- 
CKOrO OOMeHa H BpeMeHH TOBbIINeHHA TeMMepaTypbl OT XHMHYeCKOH peak- 
(Tp. reop/Tnor = const), NoyuYeHHOe Kak KpHTHWYeCKOe yCJIOBHe cpbIBa ro- 
{dq IIPH MeJIKOMAaCIUTaOHOH TypOyJIeHTHOCTH, JOJKHO OcTaTbcCA cimpaBey- 
IM H pH KpynHoMaciiTtaOHOH TypOysIeHTHOCTH. 

1. TIpeqenbr ycrotiumporo pacipocrpaveHus WulaMeHH B CHJbHOl cTeneHR 
(CaT OT BemHunHBI dp/de. B cryuae ABuraTesell NepHosuyecKoro cropaHHaA, 
OULMX OTKPbITy!IO C OXHOTO KOHIa KaMepy (ra3s0TyPONHHBIX, PeaKTHBHBIX) 
-onpeyesenuu BemmunHpt dp/d< Oouburyio pOJlb MrpaloT, KpoMe 3aKOHa 
PJIeEHHA Tella, YCIOBHA TeYeHHA Tasos (® 8), 

B culy4ae NOpIuHeBbIX WBHraTeselt p = f (V, z), rue V (t) — oObeM Kamepbt,. 
) — ona BblIropeBmero BellectBa. Ilostomy 


dp (3? \ MS () dz 


| dz \@Vj/zdt * \z vr’ 
: Op p 1 dp din V i Op \ dz 
| JIM, Tak Kak (ar) =—k-, p dt = k dt at p & eae 


B S5TOM ypaBHeHHH MepBblii WeH, YUHTbIBaIOWIHi H3MeHeHHe OObeMa Ka- 
bl (MepeMellleHHe NOpUIHA), CHJIbHO 3aBHCHT OT MOJIOKeHHH NOPIWHA OTHO- 
SJIbHO BepXHeli MepTBOM TOUKH; BTOPOli WieH, YYHTSIBAaIOWINH BbIropaHnHe, 
ACHT OT TeIIJIOBbIX CBOMCTB cMecH (Hoy/Cyl'o) H CKOpOCTH pactipocTpaHeHnAa 
MeHH. 

Muorve 2KCepHMeHTaJbuble (bakTbl H3 OOJaCTH TOpeHHA B ABUTaTeAX, 
ACTHOCTH BONPOCbI, CBA3AHHble C MpefelaMH ycToHuHBOH paOoTbl NOpuUIHe- 
9 JIBUraTeIA C HCKPOBbIM 3aKHTaHveM Ha OeJHBIX CMecAX, MOyualoT pusu- 
KOe OOSACHEHHe Ha OCHOBe H3JIOKeHHbIX COOOPaxKennl. 

Monpsyioch cayyaem BbIpPasHTb OwaroqapHocTb A. Bb. Sembyosnyy u 
M. Tojlecy 3a WeHHbIe COBeTHI H 3aMeuaHHA NO JaHHOH paoore. 


Ilocrynusio 
9 VII 1956 


UMTHPOBAHHAA JIMNTEPATYPA 


1H. H. Cemeuos, Yen. us, nayK, 23, 3, 251 (1940); 24, 4, 433 (1940). 25 5e ab 
1b LOBH 4, Teopua ropenua x ZeToHaumn rasos, M32. AH CCCP, 1944. PI IN CO) fo) Bl ise ts 
Menen Ku ii, ubbysua u Tenonepeqaua B xumMyecKoOl KuHeTHKe, M3q. mel CO? 
- 471. WH. A6yros, JAH, 100, M2, 291 (1955), °K. HW. Wleaxun, KKT®, 
9—10, 520 (1943); Hiss. AH CCCP, OTH, M3 (1953). ®© B. B. YBapos, Xapaktepu- 
(M ABHAUMOHHOM rasoBol TypOnHE, 1946. 7 K. Il. CraniokOBU4, OnemenTbl IpH- 
HOli TeOPHH HeYCTaHOBHBWHXcA ABHxKeHUM rasa, 1953. SN Ne alm ein GW, WA eS, 
-d symposium on combustion and flame and explosions phenomena, 1949, pp. 222—229. 
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Jloxkaayo Akxagemun nayk CCCP 
1957. Tom 112, Ne 


PH3HYECKAA XHMI 


HW. WH. AHTHMOBA-KAPATAEBA 


SABHUCHMOCTb CNEKTPOB NOPJIOWJEHHA PACTBOPOB 
WH H30OMOP@HbIX KPHCTAJIJIOB KBACIIOB OT COJEP)KAHHSA 
XPOMA 


(IIpedcmaeaexno axademuxom A. B. lly6xuKosom 18 VII 1956) 


B TeopeTwyeckux paOoTax, MOCBHINeHHbIX HCCJIeqOBaHHIO BOMpoca O 
PIOWeHHH CBeTa TIpHMecAMH B MaeKTpuKax (* *), paccMaTpHBalOTCA TOI 
Takve clyuav, Kora «WeHTpbl MOrsouleHHA» He3aBHCHMbl Apyr OT Apyra. 
HakO H3BeCTHO, 4TO 3aKOH Bepa, oTpaKalollu 9TO mpesmoOx*KeHue, BBIM 
HAeTCH He Bcerga. B rex cly¥aaX, KOrla OTKJIOHCHHA OT HETO HesIb3A OObAC 
XHMHYeCKH, MpHYHMHy culeyeT, BHAHMO, HCKaTb BO B3aHMOJelCTBHH eH 
normomenusn. IIpejcrapisetch MHTepeCHbIM BbICHHTb, IPH KaKHX YCJOBIl 

9TO B3aHMOjleHCTBHe CTaHOBH 


oan a HaCTOJbKO 3HA@YHTCJIbHBIM, TO 
or a a paxkaeTcnd Ha cleKTpax MorsomeHl 
Hs Bei HcceqOBaHbl CieKTpbI 


6 PIOWeHHA CMCLIAHHbIX KPHCTaJJIOE 
PaCTBOPOB aJIIOMOKaJIHEBbIX H X 
MOKaJIMe€BbIX KBaClOB; B HHX HOI 
Bw 50 7B any XpOMa H30MOpdHO 3aMellaloT HO 
sc Al?” w sBIAIOTCH OKpaluMBarolll 
Puc. 1. 3aBucumocrb nojoxKeHHnA MakcHMyMOB = IIpHMecbio. AHaslOrMuHOe, HO MeH 
MOJOC MOrOWeHHA B KpHCTasMax KBaCILOB OT TlomHOe HccIeOBaHHe O6bIJIO TIpOE 
coepxkaHHA Xpoma. pe anal cm}, Jeno panee Purmiuiem u Miosuep 
© —Vuaxe—= 17700 cm (‘) Ha Kpucrammax Kopyuga AIC 
OKPalll€HHbIX H3OMOp@HOH mpHMeck 
Cr?*, Baio MHTepecHO mpocsequTb NOBeJeHHe WHPOKHX Nomoc B cHeK > 
PasJIMYHBIX MO CTpyKTYpe KPHCTaJJIOB B 3aBHCHMOCTH OT KOHIeHTpallHH OH 
M TOM %Ke OkpalMBalolleli NpuMecn. 
CnekTpbl MOrIoWleHHA KPHcTaJI0B u PacTBOPOB KBaCllOB ObWIH H3Mepek 
B OOMacTH AHH BOH 250—700 Mu npn KoMHaTHoti Temilepatype. B BuyyuM 
“WaCTH CI€KTPa H3MepeHHA MpOBeeHbI Ha MOHOXpoMaTope YM-2 dorosseKTp 
4UCCKHM MeTOJOM, B yJIbTpadvoeToBohH obsmacTH — Ha cnekTporpate Q-] 
MurepBai u3MeHeHua KOHUeHTpanuit xpoma B KpHcTasax oT 2,9 qo 100 mow.® 
B pacrBopax 7-10°? — 5,6-10°2 mon.%. ; 
B ciekrpax norsouleHuA KpHcTaJJIOB KBacCHOB HMeloTCa TPH WHpoKHe Th 
AOCbI MOPIOUCHUA Yuaxe = 17700, 24600 u 38750 cm, mnpnuem nocuesH! 
HaXOMMTCs OCH OJIM3KO K TpaHwle OcHOBHOTO Mornomenus, OSTOMY Tf 
poOHo ee HCCeNOBaTb He yanocb. Tlonomenne MaKCHMYMOB TOJIOC MOPJIONIeH! 
ABYX APyTuX NOMOC HM MX MOJIYWMpMHa He 3aBHCAT OT KOHIeHTpauHHn xpoy 
(puc. 1). Inomagu, orpanmuennpie KpuBolt CH€KTPaJIbHOrO MOPsOWeHHA H OCk 
‘TaCTOT, MPONOPIMOHAIbHbI KOHIeHTpaluv XpOMa, Tak Ke KaK H Koadpulue: 
TOPMOWMeHHs B MaKCUMyMax. Sakon Bepa Bpimonuserca crporo (puc..2). Dopn 
mIOOC OM3Ka K (OpMe KpuBOli oulM6OK Taycca. Cuapi OCLUJIIATOPOB paB 
diz700 = 2,20-10°® 4 fosgon = 2,16-1075, 
HccaeqoBanne noloxKeHHs MaKCHMyMoB COOTBETCTBYIOUHX IIMpOKUX 
0C MOPMOMHHA B CIEKTPaX KOPYHAOB, OKpallleHHbIX XPOMOM, TlOKa3au0, * 
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aK 


Mi 


* 17600 


1700 


[ 


ep! CMEILAOTCA MO CMeKTpy B CTOPOHY HH3KHX YacTOT pH BospacTaHHH 
JeHTPalWH XPOMa, IIPHYeM CHJIbHBII CABHY HaOmOfaeTCH B MHTepBale KOH- 
paunui 8,4—100 mon.%, a quia MeHbImMx KOHIeHTpalHi TOOXKeHHe MOI0C 
Ww nocroaHHo. Ilo Janubim Tuao (°), MarHMTHbIe u TePMOXHMH4eCKHe CBOL- 
STHX KPHCTAJVJIOB, a TAKE MapaMeTPbI PeleTKH, YeJbHbI Bec VM BBIXO]L 
HHCCHCHIMH HCIbITBIBAIOT aHaJIOrHYHbIe H3MeHEHMA MPH W3MeHeHHH KOH- 
‘pal\uH xpoma. Tuo u Sayep (*) uccmeqoBnann saBucuMocTS OKpackKH, N0- 
-HHOH PelleTKH, NJIOTHOCTH H TepMOXHMMHYeCKHX CBOHCTB OT KOHIeHTpallHHn 
Ma JIA CMeINaHHBbIX KDPHCcTaJJOB twnMHeelt MgO-Al,0, — MgO-Cr,O,. 
BbI€ 3aBHCHMOCTH CBOHCTB KOPYHAOB UH IIMHHeJei OT KOHIeHTpalluH xpoma 


& 


| 240 a 40 Oo 
200 200 
160 160 
x 20 x 120 . 
60 60 
40 40 
0 ! i] ee ee eee ee 
4O 4G 60; &0 100 20 40 60 &0 100 
mos. Yo MON. Ye 


Puc. 2. BpimomHHMocTb 3aKOHA Bepa Avid CMCUlaHHbBIX KPHCTAaJJIOB KBac- 


MOB. A@—Vyang = 17700 cm}, 6 — Van == 24600 em} 


3aJIMCb NOMOOHLIMH, HO MOrpanwunad KOHMeHTPauMA JIA IWHHeIH paBHa 
fon.%. Tuo OObACHHeET ONMCAaHHbIe ABJICHHA TEM, UTO CYHIECTBYIOT J[Ba THMA 
3H HOHOB XpOMa B 9THX KPHCTaaX: MPH MaJIbIX KOHIeHTpauMAX, Kora 
-CYINeCTBYIOT He3aBHCHMO pyr OT Apyra, HU up OouwbuMxX, Kora Kapri 
“WMeeT O1MKaHWIHM COCeJOM XOTA ObI OMNH Takolt we HOH. IpyOnrit noycuer 
asbIBaeT, UTO TAKOM MOPPAaHWYHOH KOHUEHTpallHelt JIA KOPYHAOB ABMAeTCA 
MOJ. % , AIA WnMHeIeH 15 Mon.%. Wonst xpoMa B CMelIaHHbIX, KPHCTaJax 
SOB BelyT ceOH HesaBHCHMO OT KOHUeHTpauHH. [IpwyHHon Takoro pasvu- 
ABJIACTCA PasJIM4IHe B CTPyKType paccMaTpuBaeMbIX KpHcTaI0B. B kopyHye 
XpOMa HaXOJHTCH B WeHTpe OKTad{pa, B IWTHHeIAX — B UeHTpe TeTpa- 
1 H3 HOHOB KHCIOpoa, UpHYeM KpaTualiliee PaccTOAHHe B KOPyHaX MeXKLY 
aM MeTaJJIOB paBHo ~ 2 A. B xpuctammaxX KBacIlOB HOH XpOMa Haxo- 
“A B WeHTpe OKTa9{pa us MOIeKyI HO, Haxo,nlluxcah Ha paccTOMHHH 
eA OT Hero. 
X POM IIPpHHajJlexKHT K Tepe XOHbIM JJIEMeHTaM. QJIEKTPOHHBIe NepeXOJbl, CO- 
TCTBYIOUHE WIMPOKHM TOJIOCaM NOTJIOWeHHA B CH€KTpax paccCMaTpHBaeMbIX 
TaJIJIOB, MPpOHCXOAAT, BHAMMO, BHYTpH HesanouHeHHOH 3 d-oOom04KH, 
KaK CHJla OCIMJIMATOPOB Mama — nopayka 10 4—10 °. IIpu norsomenuu 
a IIPOMCXOUT TlepepactipedesleHhe 3JIEKTPOHOB BHYTpH 3 d-oOou10UKH, cye- 
ITEJIbHO JJIEKTPHYeCKOe MOJIe, CO3MaBaeMOe HOHOM, MaJIO MeHAeCTCA Ha OOJIb- 
| paccTOAHHAX OT Hero, H CHJIbHOe B3aHMOJleHCTBHe MO2XKeT HMeTb MecTO 
KO C OM KaliliuMH cocelimMu. Kak m0Ka3aHO BbIlle, paccTOAHHe JO HHX 
KHO ObITb HopsayKa 2 A. Moubi xpoma B KpHCTasaX KBaCIOB 9KPaHHPOBaHbl 
10H OOOMOUKOM 3 WeCTH MOJIeKYJI BOJbI, MOSTOMY H3MeHeHHe KOHLeHTpa- 
xXpoMa He OTpaxkaeTca Ha CieKTpax MOPOUeHHs. 
TO MpeMOMOReHve VOATBeP*LaroT UCCMeLOBAHHA CUeKTPOB MOFMOMeHA 
BOPOB CMeIUaHHbIX KBacljoB. H3BecrHo, 4YTO IpH pacTBOpeHHH KBaclloB 
XpoMa llepexouT B pacTBop B Bue KommseKca [Cr (H,O),]°", coxpanan 
) BOAHY!O OOoMOUKY. CneKTpbl MOrsOMeHHA PpacTBOPpOB OYeHb OM3KUM K 
TpaM KpHcTasWIOB: MOJLYWIMpHHbl COOTBETCTBYIOWIMX TOJIOC MOUTH paBHbl, 
Chl B CHeKTpaX PaCTBOPOB HeCKOJIbKO CMeII[eHbI B CTOpOHY HH3KHX 
oT. 3axon Bepa sbiomHaetca crporo (puc. 3). [lomoxeHHe MakcHMyMoB 
© WM MX MOJYIUHpHHa He 3aBHCAT OT KOHIeHTpaunu xpoma. Dopma Homo0c 
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61u3ka K dopMe KpHBol omHOoK Taycca. Cusibl OCWHIIATOPOB paBH 
fizsoo = 62-10% HW foaso = 4,0-10°°. v 

Cile{OBaTeJIbHO, H3MeHeHMe YlaJIeHHbIX Cocejel XpOMa MaJIO BUIMACT Ha Cie 
pbI MOFOWeHHA HOHOB XpoMa. OcHOBHY!0 pOJlb urpaeT OMKalwMee OKPy2KeHi 
3aMeHa KOTOPOrO IpHBOHT K 3HaYHTeJIbHBIM H3MeHeEHHAM B cileKTpe. Kak 
Ka3alO HCCJIeOBaHHe NMOPOWeHHA PaCTBOPOB seJleHOH MOMPUKAaUHH KB 
ILOB — OCHOBHBIX KOMIJIeKCOB XpoMa MH KomMMueKcoB [Cr(SO,)3]*, HaOmtojae 
6OJIbINHH CABHT Nos0c MO cneKTpy, a TakXKe 3HaYHTeMbHOe H3MeHeEHHe TO] 


0 
G10 020 O30 O40 = G0 O35 G0 O20) G30) 040 = 080 055 
monfn - mMonfn 


Puc. 3. BpimomHumoctb 3akoHa Bepa wif CMellaHHbIX PaCTBOPOB KBaCI{OB. 
aj—'v = 17300 cm, 6—v = 24300 cm-t. 


Make Maxkc 


IWHPHHbI Mos0c (fo 13%) mpH mepexojle OT pacTBOpOB KBaCIIOB K 9THM pact 
paM, 4eM TIpH Mepexojle kK KpucTauaM. 

Onucanuble OCOGeHHOCTH B NOBeCHHM IMPOKHX MOMOC B cHeKTpax pac 
POB HW KPHCTAaJJIOB CMeIUaHHbIX KBaCIOB NOKa3bIBaloT, YTO 3a «IeHTpbI MOF 
UeHHA», paccMaTpuBaemble B TeopHu A. C. Jlappiqoza u C. VW. Iexapa, B 


HOM CY Uae cieqyeT CUYHTaATb He HOHbI XpOMa, a KOMIIVI€KCbl HOHA Xpc 
[Cr(H,O),}°* . 


UuctutytT Kpucrasmmorpadun Tlocrynnsio © 
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PHSHYTECKAA XHMH A 


H. C. EHHKOJION AH 


O POJIM CTABHJIBHbIX MPOME)KYTOUHbIX MPOLYKTOB 
B CJIOD)KHbIX WENHbIX PEAKWHAX 


(Tpedcmaeneno axademuxom B. H. Koxdpamovesoim 4 VII 1956) 


KuHeTHKa CJIOKHBIX WeNHbIX peaKUMH, IPOTeKaIOlWHX C OOpas0BaHHeM psa 
JHIbHBIX TIPOMe2KYTOUHBIX NpofyKTOB (CIII]) (Hampumep, nmepeKucH, aubye- 
SI, CUHPTbI WH T. J. IPH OKHCJICHHH yrvieBOMOpOAOB), OTIMYAeTCA OT KMHe- 
WM IpoOctTbIxX UWenHbIX peakUHii (peakKUHA BOOpOa C XJIOPOM, OKMCuIeHHe 
opojla HW OKHCH yrulepOja pH HH3KHX aBJIeHHAX HT. J.) TeM, YTO B CJIOK- 
: I€NHbIX peaKI[MAX NO Mepe Hakorwenus CIT] Mexanu3m mpowecca MenseTcs. 
auasle peaKIHH, Kora KOHWeHTpawua CII] Maga, akTHBHbIe YacTHIbI (ATOMBI 
aJ\HKaJIbl) B OCHOBHOM pearupyloT Cc HCXOAHBIMH BelljecTBaMH. Ilo mepe Ha- 
menus CHI] akTuByble 4acTHIbl OJHOBpeMeHHO pearvpyloT HM C HCXOJHBIMH 
ecTBamn, H c CII], uro 4 pHBoyNT K H3MeHEHHIO MeXaHH3Ma M10 xojly I1po- 
pa. 

CkopocTb Hepa3BeTBJIEHHOrO WelHOrO Mpollecca OMNMCbIBAaeTCA ypaBHeHHeM 


a 
: Oe 0b Cae ee (1) 


Q@ —CKOpOCcTb 3apOXKJeHHA AKTHBHbIX WeHTpOB; v — WIHHa env, a — 
CTaHTa CKOpOCcTH MpofomKeHHA Well; g— KOHCTaHTa cKOpocTH rHOesH. 
[Ipu kBapaTHuHolt ruOeH AaKTHBHDIX WeEHTPOB B ypaBHeHue (1) dy HU g BOli- 
B cTenieHH '/,. STO He BHeCeT CYIICCTBeHHbIX H3MeHeEHHH B Hal paccyx- 
MA, MOSTOMY PasBHBaeMble Hue MpecTaBeHua o pon CII] nomHocth1o upH- 
MMbI HM pH KBapaTHYHOH rHOewJH. 

B cAOKHDbIX IeMHbIX PeaKIHAX BO3MOXHbI ciryyanw, Kora CHI] sapowyaer 
MBHbIe ICHTpbI C OOvbIeli CKOpOcTbIO, YeM HCXOJHbIe BellecTBa. ITO ABUJe- 
JersiO B OCHOBY TeOpHH BbIPOxKAJeHHOrO pasBerBsleHua H. H. Cemenosa (1) 
pO paccMoTpeHO Hamu (2). B 9TomM culyyae CKOPOCTb peakIMH OIMCbIBaeTCA 
BHe HHeM 


w= (a) + hx)y = (ay + Ax) —, (2) 


|e 


5 


hx — cKopocTb BbIPOKeHHOrO pasBeTBJeHHA; x — KOHUeHTpatua CII, 
COOHOrO 3apOMHTb aKTHBHbIe WeHTpbI C OoNbIWelH CKOPOCTbIO, YEM HCXOHbIe 
lecTBa; ft — KOHCTaHTa 93JIeMeHTapHOrO Mpollecca BbIPOXKNeHHOTO pa3BerT- 
HHA. 
Teopust BbIPOAKAeHHOrO pasBeTBJIeHHA B HacTosIlee BpeMA OOMerpHsHana, 
aKO B CJIOXKHbIX IeMHbIX PeakKUHAX BbIPORKMeHHOe pasBeTEJIeHHe He ABJIACT- 
eJ[MHCTBEHHbIM MpoleccoM, B pesyJibTrate KoToporo CIII] Bauator Ha xo, 
KIM. B coxKHBIX WeMHbIX peaKUMAX BOSMOXKeH cyyal, Kora CII Baus 
Ha lpollecc 3apoxKenuaA a), a Ha WMHy Wen y. [Ip stom HeoOxo,umo 
MUMTb [Ba IPHHWWNMaIbHO pa3JIMUHbIX clyyad: | — yBenuyenue UH i 
HbIUeCHHe JWIMHbI Wenn vy 10 Mepe HakonseHua CITT. 
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I YpeanvuveHHe AAHHE Menu v 10 Mepe HAKOT 
Hua CIIPN., Pacemorpum cxemy 
RA HOFSRAHOF 
. R+0,=ROO. 
. ROO +RH = ROOH+R. 
. ROO + ROOH = ROOH + R’OOH. 
. ‘OOH = A + OH. 
. OH + RH =H,0 +R. 
. OH + ROOH = H,O + R’OOH. 
.ROO — ru6en. 


\ 


a) 


NOOO & w 


OTY CXeMY He CJleyeT pacCMaTpHBaTb KaK XMMMYeCKH JOKa3zaHHylo H Th 
BepeHHYy!0 Ha onbiTe. MbI ee MpHBOAHM TOJIbKO B Ka¥eCTBe HJIJIOCTpallyH. 
Kak BHHO W3 CX€Mbl, CKOPOCTb peaKUMH pacxXOQOBaHuA yrJieBoop 
Oy eT 


@ = ay [ROO] + a, [OH]. 


IIpuMenup ycJIOBHe cTalMOHapHOCTH M BbIPasHB KOHUeHTpallMO pauka 
[ROO] u [OH] yepes KonuenTpaliuio HCXOAHbIX BeILeCTB, JJIH CKOPOCTH pe 
WMH, NOJyaHM 
ee + kg [X] 

0 e) 
ay 


= 


rae [X] — konventpauna CIIIT (B qaHHoM cay4ae ruponepekucn), pearu 
}OUMX C MaJlOaKTHBHbIM pafuKasoM ROO. a, Hu @; — COOTBeTCTBeHHO, K 
CTaHTbl TipoomKeHuA u rHOeIM Lene. 


Kak BHAHO 43 ypaBHeHua (4), JMHa env BospacTaeT Ha BeJIHYHHY 


Ecau Obl He OblO0 Mpotecca 3, AmuHa UenH Opa Opt Q,/a,. 
Cxopoctb Hakonuienua CII] X: 


“ASI — a, [ROO] — &, [X] [OH]. 


Tlogcrapus 3nayenna [ROO] u [OH], seipaxennpie yepes KOHUeHTpalh 
HCXOJHbIX BeIeCTB, B ypaBHeHue (5) H pelliMB ero B MpeAMONOXKeHUN, YTO B | 
yale mpolecca KoHweHTpauun [X] paBHa Hy, NOyuNM: 


f 
z poe ee a ) 
Gm Lee aE 

est 1 4 | 
rye . 
& — [ROO] __ OespasMepHand KOHILCHTpalns; i 
Es he i 

rail [= ]" , 

wal 7 ce OespasmMepHbl NMapamerTp; 
Agks ' 
«= ——t — 6espasmepuoe Bpema. i 


ay 


é d ‘ 
[loqcrapus snuayenua [ROO], [OH] u [X] B ypapnenne (3), ya Gespe 
MepHOli CKOpocTH peakIlMM NosyunM: 


ae I a 2 e2st 4 
rye 
AyA2 t 
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aK BHAHO H3 ypaBHeHus (7), CKOpOcTb peaKUMH CO BpeMeHeM pacTer, crpe- 
K M@aKCHMa@JIbHOMY 3Ha¥eHHIO 


G ==] 5. a) 


PESPasMePHbIM NapaMeTp © MOKasbIBaeT SpPeKTHBHOCTh YBeJHYeHHA CKO- 
W peak (AVIMHbI We) B pesysbTaTe 


lecca T1pooumKeHHA Cc yuactTHem CIII1. | e= 00 
da puc. | noKa3aHa 3aBHCHMOCTb CKO- s 
HM peakUHH OT BpeMeHH IIPH pa3JIMUHbIxX thes il [ 
eHuax ¢. PacueT npo“sBeyeH 10 ypaBue- pr ae ee ee 
(7) 6e3 yyeTa pacxoybIBaHuA UCxXOAHOrO / T_ eles ala 
2CcTBA. ac WE ale 
(aK H CJIe€OBasIO OKHaTb, B Hava bubIli 50 = 
2HT BPe€MeHH CKOpOCTb peakKUHH pasHa © +1 
ulle, Tak Kak OTCUCT BPeMeHH MBI Hava- a 
» MOMe€HTaA YCTAaHOBJIeEHHA CTallHOHapHoO- + | 
WM Oespa3MepHyl0 CKOpOCTb onmpejesuiu se 
OTHOWeHHe TeKYyUel CKOpOCTH peak- 0 (eee I ee al Me 
K cTalHoHapHol. Ecau ¢=0, To unH- ag ad Ge 
TO yCKOpeHHA HeT, H peakIHA UeT 
IOCTOAHHOHM CKOpOCTbIO, paBHOli efu- Fuca 
IYmMeuHbmeHuHe AAHHE Wenn » M0 MepeHakonuwe- 


a CIIII. Paccmotpum cxemy 


: 0. RH+ 0,=R-+ HOs. 
{. R+0,=ROO. 

DRO O = AERO. 
3.R’7O +RH=BH+R. 
RO GASB eR 
5. R7 +B—ROO. 

6. ROO > ruben. 


ITY cXeMy TakxKe CJleyeT paccMaTpMBaTb, Kak HJJIOCTpaTHBHyt. 

‘lo sto cxeMe B pe3yJIbTaTe peaKUHi CTAOHJIbHbIX MPOMe2KYTOUHBIX TIpo- 
roB A u B axruBubiit paqukan [R’O] npeppamiaetca B ManoaKTHBHbIi ROO, 
H [pHBOXHT K YMeHbIUeHHIO JIMHbI WerH. 

[IpuMeHaAsd MeTO CTalMOHapHOCTH aKTMBHBIX WeHTPOB JI CKOpOcTH pac- 
OBAHHA YyrIeBOOpOAoB, nowyIuM: 


ae a3 
PSE a3 +- a [X] (8) 


— KOHIUeCHTpallua mpoMexyrTouHoro mposyKta A. 
Ipu otcyTcTBuu mpouecca4 AWHHa Wenn paBHsAacb Obl a,/a,. Ipomecc 4 


HbiuaeT JJIHHY Wenu B pa3. Kak BHAHO, 4GeM OoJIbIe B CHC- 


3 
ag + Ra [X] 
> HakaluiuBaetca CIII] A, Tem MeHbue JIHHa Wen, CJleqOBaTeJIbHO, TeM 
pile CKOpocTb peakuMu. CKopoctb Hakonuenua A paBHa 
d[A] 


<= a [ROO] — &y [A] [R‘O}. (9) 


BbIpasHB KOHHeHTpaunu [ROO] u [R’O] yepes KonUeHTpalMH HCXOMHbIX 
eCTB HM peluHB ypaBHeHua (8) u (9) B npe_nosoxweHHH, ITO B Havase peak- 
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WHH KOHUeHtpanua CHIT] A paBHa HyJ0, MOJYIHM 3aBHCHMOCTb CKOpE 
OT peaKI{Hi *BpeMeHH: 


; —_ 2 ; 
1 V 4 det 
rye 
__ We 
Sear 


6, ¢ H < MMeIOT TOT 2Ke CMBICJI, UTO B ypaBHeHMH (7). : 
Ha puc. 2 noka3aHa 3aBHCKMOCTb CKOPOCTH peaKUHH OT BpeMeHH, BbITHCY 
Had m0 ypaBHenmio (10) Ana paziMuHbIxX 3HayeHH ¢. PacueT poMsBoyM 
6e3 yyeTa BbIropaHHis. 

10 TakuM oOpa30M, Kak BHHO U3 pacch 
peHuprx cxem I uw II, B  CJOKHBIX Len 
peakIMax, MpoTeKaioulux c oOpas0Balt 
; pAfa cTaOWIbHbIX MPOMeKYTOUHBIX IPO) 
TOB, JJIMHa enw MOKeT MCHATbCHA NO } 
peakIUHH, 4TO B CBOWO OYepeb IPUBeeT K 
MeCHEHHIO CKOpOcTH peakuHH. Ecum B pesy 
; rare peakuuu CIII]c paquKasiom o6pasy 
Q paquKkal, Oomee AaKTHBHbIH, YEM MCXO]E 
M2 TO MMeeT MeCTO yAJIMHeHHe elu. B po 
HOM curyyae m0 Mepe Haxonsenua CIIIT} 
: >; Ha Wen yMeHbilaeTca. OTMeTHM, 4TO 3 


Puc. 2 MeXaHH3Ma CJIOKHOFO Mpowecca. | 
PaccmoTpeHHoe BbIe JBOAKOe JeHCt 

-CTAOHJIDHbIX IIPOMEXYTOUHBIX MpOAyYKTOB Ha WpoTeKkaHve CJOXKHbIX Lek 
peak Mo3sBONAeT NOMOHTH K OObACHCHMIO HEKOTOPbIX KHHETHYeECKHX OCOO 
.HocTeH Takoro pola Mpoleccos. 
OcTaHOBKa OKHCJICHHA yrseBOOpOAOB 3ayonro AO NOMHOrTO pacxoOoBal 
UCXOJHbIX BeeCTB, MOCTOAHHAA CKOPOCTh IIpOTeKaHHA Peak JO oyeHb 60 


Taflenve NOpaAyKa peakUHH, ONpeyeJIeHHOrO HO XOfly Wpolecca, c olpeses 
HbIM TIO HavaJIbHOU KOHUCHTpauHH UCXOMHOTO YrvieBOMOpONa, aBTOKAaTa 
TIDOME2XYTOUHbDIMH H KOHCYHbIMH IIPOLYKTaMU, KaTaJIM3supytollee U HHrHuOU 
rollee AeHcTBHE OWHUX HW TeX *Ke BeMlecTB B Pa3sJIMUHbIX peaKWHAX MOLYyT IO} 


' 
“CUTB YAOBJIETBOPUTeJIBHOe OObACHeHHe B paMKax H3JIOKCHHHIX Wpe/lCTaBJed 


MucrutyT xumuyeckolh usuKu Toctynmagl 
Axkajlemuu HayK CCCP 2 VII 1956, 


HMTMPOBAHHAS JIMTEPATYPA 


1N.N.Semenoaff, Zs, Phys. Chem., 11, 434 (1931). 2 H.C. Exuxoanoum 
PK®X, 30, Ne 4, 769 (1956), 


“96 


Jornuayo Akanemun Hayk CCCP 
1957. Tom 112, N14 


PH3SHYECKAA XHMHA 


é 
A. W. JIEAKHC u E. K. BEHCTPEM 


IPEAEJIEHHE NOTEHWMAJIA HYJIEBOFO 3APAJIA IJIEKTPOJIOB 
W3 ABYOKHCH CBHHIUA METOJIOM H3MEPEHHA TBEPJIOCTH 


(ITpedcmaeaeno akademukom II. A. Pe6uxdepom 18 VII 1956) 


B padorax I]. A. PeOunyzepa u E. K. Bencrpem (1-8) 60 noKa3aHo, TO 
ATPOKaNMJIApHAaH KPHBad MOHW2KEHHA MpOUHOCTH TBepforo MeTala B 
ACMMOCTH OT CKauKa IOTeHIMaJla Ha PpaHule MeTaJJI — 3eKTPOJHT BHOIHe 
OrH4uHa KacCHYeCKOH 9JIEKTPOKANHJJIApHOH KpHBOU JIA NOHWKeHUA 
€PXHOCTHOrO HaTHKeHHA x2WKuAKOrO MetTaJJa. IlosqHee E. K. Bencrpem, 
. JIuxtman, IT. A. PeOungep (4) ua mpuMepe cBuHua noKasamu, YTO np 
€peHHH TBepOCTH MaATHHKOBBIM M€TOJOM B YCJIOBHAX JLOCTaTOUHO CHJIbHOrO 
OPpMHpOBaHHA UH AMCHeprvpoBaHuA MeTaJa NOJyYaeTCA HOpMaJIbHad KpHBaa 
aKCHMYMOM; B YCJIOBHAX Ke USMepeHHA TpaHHyHorO TpeHuA MexKy Onopoli 
‘THHKa UW MeTaJIIOM KPHBad WMeeT MHHMMYM. OjHakO, He3aBHCHMO OT 
rO, 9KCTpeMaJIbHble TOUKH KPHBbIX JIeKAT Bcerjla IPH MOTeHWMase Hywe- 
O 3apsAfa. 
[IpuMeHeHHe TaKHX MeTOJOB JlaeT BOSMOXHOCTh HeMOcpesCTBeEHHO ompeje- 
b MOTeHIUMall HyJeBOrO 3apsaja TBepforo MeTaJJIa B KOHUeHTpHpOBaHHbIX 
TBOpaX, UTO HEBO3MOXKHO WIM BeCbMa TPyJHO CieaTb JIPyrHMH MeTOJlaMu 
K, HallpHMep, MeTOJOM H3MepeHHA eMKOCTH J[BOMHOPO COA, ajlcOpONMOHHbIM 
OJ[OM). 
Metoy| H3MepeHHA TBepOCTH MpHMeHeH HaMH K OMpejlesIeHHIO MOTeHIMasa 
leBOrO 3apsfla IIeKTpOJ0B u3 PbO,. Takoe HenocpescTBeHHoe ompeese- 
TIOTeHWHasla HYJIeBOro 3apaya B KOHUe€HTPHpOBaHHOM pacTBope OCcObeHHO 
epecHo B CuIy¥ae IIPHMeHsAIOllerocaA B CBHHIOBOM aKKYMYJIATOpe IIeKTposa 
PbO,: Kak noka3samu M1. I. Kucenepa u B. H. Ka6anos (°), Ha 3TOM 31eKT- 
€ IIpOHCXOAHT HeoOpaTuMad acopOuHA CepHOH KHCJIOTbI, M3MeHAIONLaA 
KTPOXHMHYeCKHe CBOHMCTBa JJIeKTpOa (B YaCTHOCTH H3MeHHeTCA mMepena- 
oKeHHe KHcTOpoya). B pesymbTaTe TaKOM afcOopOWwHH BeCbMa BepOATHO HU 
e€HeHHe MOTeEHWHala HyJIeBOrO 3apxAja Ip Mepexose OT pasOaBJIeHHbIX pac- 
poB K KOHI[CHTPHpOBaHHbIM. 
lia pelwieHHa MocTaBsIeHHOH 3aauH MbIl TIpOBOAMIM W3sMepenuaA B O,I A 
# H,SO,. H3mepenusa B pa36aBsIeHHOH KHMCOTe TpOBOAMIHCb HaMH J\IA 
), UTOOb] CpaBHHTb MOJIYYeHHbIe pesyJbTaTbl C JaHHbIMH, MOJlyYeHHbIMH 
rMMH MeTOJ\aMH. 
MsmMepenua moka3asiu, YTO ocayoK PbO,, nowyyeHHbIM Mp aHOHOM OKHC- 
uu cBvuia B H,SO, (aHanoruyHo TOMY, Kak 9TO MpOH3BOAUTCA MIpu U3ro- 
NCH MOBEPXHOCTHBIX MaCTHH JIA CBHHIOBOrO akKKYMysATOpa), o6maaet 
WYeCKHMH CBOMCTBAMH, JOCTaTOUHBIMH JIA MpOBeeHHA H3MepeHHH TBep- 
TH MaATHHKOBbIM MeTOJOM Ip AMCHeprupOBaHun NOBepXHOCTH. Kpusaa 
ACUMOCTH TBEPAOCTH OT MOTeHLMasa HMeeT XOPOLIO BbIPayKeHHbIN MAKCHMYM. 
nejyembit ocajok PbO, mowy4aica Mp AWuTebHOM (B TeYeHHe HeCKOJIb- 
CYTOK) aHOJHOM OKHCJIEHHH MeTaslIMYeCKOrO CBHHIa B TOM 2Ke pacTBOpe, 
ITOPOM Bech u3MepeHua. Ha puc. | mpescTaBseHbI KpUBble, MO yueHHble 
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wa PbO,-snexrpoge. Kak BHHO M3 pUcyHKa, MaKCHMYyM KpuBoi B 0,1 A HS 
Jl@KUT IpH noTeHuMate ~1,9 B (H. B. 9.). Mbl momaraeM, ¥TO 9Ta BeJHYy 
COOTBeETCTBYeT noTeuuualy HyJIEBOrO sapxAa. YKaxKeM, UTO METOJOM H3Mep 
HUA CMKOCTH [BOHHOTO CON HM A\COPOLMOHHBIM MeTOOM B. H. Ka6anos, U1. . 
Kucenera u JI. U. Jleaxuc (°) noulyauiu 3HadeHve MOTeHUM aa HyJIeBOrO 3aps, 
1,88 (u. B.9.)B0,0l Hu0,1 4 H,SO,. Orsauane noJlyyeHHbIxX pasHbIMH Me 
JJaMH pe3yJIbTaTOB BCero JIMIUb HA ~ 0,1 B ABMAeTCA JOKaA3aTeJIbCTBOM TIP 
HHMOCTH 3TUX MeTOJOB K 3JIEKTPOXHMHUeCKUM ocayKaM,— TaKUM Kak PbO 
oco6eHHO, ecJIH y¥ecTb, UTOB cmyuae MeTaJIJIMUeCKUX IJIEKTPOAOB OTJIMYHE Mex; 
pesyibTaTaMH, NOMyYeHHbIMH paSHbIMH Met 
ylamu, Jocruraet Bemwunn 0,2—0,3B (Hamp 
mep, Tl, Cd u gp.) (ag 

Kak BuJ{HO 43 puc. 1, MaKCHMyM KpHBOH 
nomyyeHHot B 8A H,SO,, sexHT IIpH more 
uuane 1,7 B, T. e. Ha 0,2 B OTPHWaTeJIbHE 
yem B 0,1 4 H,SO,. Capur noTeHimasa Hyd 
BOrO 3apafa Ip H3MeHeHHU KOHWeHTpall 
H,SO, KavecTBeHHO HaxOJHTCA B COOTBET( 
BUH C [peycTaBsIeHHAMH O MOBepXHOCTH 
AKTHBHbIX CBOMCTBaX aHHOHA CepHOH KHCJO’ 
(5, 1°, 11). Kak H3BeCTHO, CIEMMDHYeCKH ace 


10,5. 15 175 206 (4 6) OupyroulvecA AHHOHbI CABHratoT MaKCHM 


0 


’—- 3JIEKTPOKaNHJJIApPHOM KpHBOH Ha pTYTH 
OTpHuaTewbHyo cTopoHy. I]lo-Buyqumomy, 

Puc. 1. Kpuppie 3aBHCHMOCTH TBep- KOHICHTPHpOBaHHOM pacTBope cepHow ky 
JOCTH OT TOTeHWHalla JIA SMeCKTPO- 
0B u3 PbOs B HsSOq,, A —B 0,1 w OTH! Ha NOBepxXHOCTH cnelHuyeckH acc 
HeSOm Bian 8 skSOD OupoBaHO OOJbIIe AHHOHOB KHCJIOTbI, YeM 
pa3OaBJIeHHOM, UTO HM BBISbIBaeT yKa3aHHk 

CABUT NOTeHWHaa. 

IIpu paccmotpenuu KpuBok A pyc. 1, oOpamjaeT Ha ceOa BHUMAHNe ach 
Me€TPHYHOCTb KPHBOH, BbIpakKatoujanca B Ooslee pe3KOM MajJleHHH TBepAoc 
CMOTCHIMaJIOM BOOMACTH NOMO*KUTeIbHbIX 3apATOB MOBEpXHOCTH, YeM B OOACI 
OTpHaTeJIbHbIX 3apAoB. B OCHOBHOM 93TOT a9dekT, KaK H3BeCTHO H3 TeOp 
SICKTPOKANMIVJIAPHbIX ABJICHHH, OOycOBIeH TeM, UTO MOMOKUTeMbHBIM 3ap 
MOBEpXHOCTH clOcoOcTByeT acop6uMM cneludHyeCKH-aKTUBHBIX aHHOHOB. F 
ABJICHHE, TO-BHAMMOMY, MOKHO CBA38aTb C pe3yJIbTaTaMH, IOJIyYeHHbIMH Mf 
M3MepeHHM eMKOCTH ABOHOTO com Ha TaKOM xe seKTpose (°). [Ipu nore’ 
wanax Bpue 1,9 B HaOOJaIOcb pesKoOe MOBbINeHHE EMKOCTH ABOMHOTO CuO 
YTO ObIIO MpeANONORUTEMHO OObACHEHO YBEIMYCHHEM HCTHHHOLI OBepXHOCT 
B CBA3H C H3MCHCHHCM KPHCTaIMYecKoro CTpoeHHa NOBepxHocTH. MoxHO mpe 
TOJIO*HKUTb, YTO peskoe MaeHve TBepOCcTH HM BO3SpacTaHve eCMKOCTH 4aCTHUH 
ABIAIOTCA CJIEACTBHEM MOBEPXHOCTHOPO AUCHeprupOBaHHuA, BbIsBAHHOTO ajcop 
uve (1°, 18) aHHOHOB cepHoit KucmOTHI. TaKoe peqnouoxwenHe corsacyerte. 
C TEM, 4TO OCaOK, NOJYYHHbIM B KOHUCHTPHpOBaHHOM pacrTBope (8 a H,SO, 
M, CCTECTBEHHO, aCOpOuNpoBaBIUHi OoMbWIe KHCJOTbI, OOalaeT MOHWKeHHO 
TBEpACCTbIO — serue WUcheprupyerca (cp. puc. 1: kpuBaa A NexKUT 3HALHTeIbA 
BbINe KPMBOI B). B cnyaae KontlenTpupoBaHHoro pactBopa (kpHBaa B) He 
3aMeTHOH ACHMMeTPHH. ITO, BepOATHO, CBA3AHO C TeM, YTO OOIIee KOMIeCTB 
CHelMpu4yeckH afCOpOMpOBaHHbIX aAHHOHOB KUCJIOTH B KOHIUeCHTpUpOBaHH 
pacTBope axe B OOACTH OTPHIaTeJIbHBIX 3apAOB NOBEPXHOCTH CTOJb BeUKO® 
“TO OHO MaJIO H3MCHACTCA NPM Nepexofe B OOMACTb NOMOKUTEMbHbIX 3apANOE 
Muaye ropops, yacruyHo ajcop6upyrorca MOJIEKYJIbI CepHOH KUCJIOTHI. i 
‘Takum o6pa3om, NloKasaHo, uTO MeTOy H3MepeHHA. TBEPpOCTH MOXKeT OuIT 


* Moxe? 6bITb B CBA3H C OAHOBPeMeHHOl ajcop6uHelt KAaTHOHOB. 
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SakJIOUeHHe CUHTAeM TIPHATHbIM JOJITOM BbIpa3SHTb OaroapHOCTb. 
5B. H. Ka6anopy 3a WeHHble copeTbl, CHOCOOCTBOBaBLIHe BBITOJIHeHHIO: 
bl. 
« 
Tlocrynuano 
21 VI 1956 
. 

UWHTHPOBAHHAS JIMTEPATYPA 
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m A. Pe6Guugep, E. K. Beuectpem, )K®X, 19, 1 (1945). 2T]. A. Pe= 
ep, EB. K. (Beucrp em, GAH 68; 329 (1949). “E. K. Benerpenm, 
BeOuH Te p, KX, 26, 1847 (1952). *E. K. Bencrpem, B. HW. Jiuxt- 
Tl. A. Pe6uuzep, JAH, 107, 105, 1956)" Syoeis iy Kenciesre pray Balink a- 
Pe TAH, 108,. 864 (1956). °° 6b. H. Kaoanos, AH. IT. Kucenespa, 2. H. 
mc, JIAH, 99, 805 (1954). * A. B. Toponenkaa, B. H. Ka6Ganos, 
fo29 (1933), °° T. HW. Bopucosa, Bb. B. Spmaep, A.H. Opymxunaz, 
m2, 925 (1948); T; UW. Bopucosa, Bb. B. Opmaep, \KOX, 24, 337 (1950). 
b Octposcexuih, B.-H. JIuxtmaun, JAH, 96, 319 (1954). Lets “Ale by a= 
Ba, J[AH; 103, 639 (1955), 4&8. M. KonotupKun, JI. A. MegBeze- 
OX, 25, 1355 (1951), VIL A. PeOuugep, lWO6unelin. cOopxH., mocBamen. 
fo Beaukoli OxTsxOppcKol colunamucTHyeckolt peBomouun, M3n. AH CCCP, 1, 1947. 
A. Jiuxtman, Il. A. Pe6uungep, Il. B. Kapmeuxo, Bananue nopepx— 
AKTHBHOM cpelbl Ha eopmMaunH metasmoB, M3_y. AH CCCP, 1954, 
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PH3BHTECKAA XH | 


r. JI. HATAHCOH 


JIM@@Y3HOHHOE OCADKJEHHE A9PO30JIEH HA OBTEKAEMON 
ILHJIMHPE MPH MAJIbIX KOI@@HI[MEHTAX 3AXBATA 


(ITpedcmaenexo axademuxom A. H. Ppymnunoim 12 VII 1956) 


1. BaruncaeHve YHCIa adPO30JIbHbIX YaCTHL, OCaRalOWlMXCA U3 BABI 
moTokKa OJlarojapa Auppy3suu Ha NepneHAUKYJIAPHbIM NMOTOKY WHIHHAp, 
powsBeyeHo mpHOsMxKeHHO JIsHrmiopoM (1), NpHHABLIMM, 4TO pH oOOTeKa 
WWIHHApa K efoO NOBePXHOCTH ycneBaloT Npoy_udyHAUpoBaTb Bce ac? 
u3 OObeMa, OrpaHHyeHHOorO HekoTOpol sMHHeH ToKa %, (~Y — PyHKUHA TO 
mIpoxojameh upu 6 = «/2Ha paccrosHuU fy>— a = Xp OT MOBEPXHOCTH WHIM 
(9 H f—TOMApHbIe KOOPAMHATbI, a@—payuyc wMsMHApa). SHavenue 
BbIUMCIAJOCb M3 BbIPaxKeHHA JIA CpeqHero aOcoJtOTHOrTO OpoyHOBCKOTO 
UeCHUA WaCTHILbI 

1 
i= (= Dt) “ 


B KOTOPOM xX ONpefemasOcb Kak CpeqHee KBajpaTHuHoe paccTOAHHe 
NOBEPXHOCTH WHIMHApa IPH ABH2XKeHHH BAOJb HHH ToKa Y, Mexyy 6 =5 
u 6=7/6, a Bemmunna ¢t — Kak BpemMa sToro yBHxKeHHA. I1pu noycraH 
Bp (1) sHayveHHH x ut, BbIPAKeHHBIX Yepes X%,a H W TO opm 
Jlam6a AU ARACIP CABS ES CkopocreH pH fr—a< a Opiuio nouyt 
“2 = (0,56 55] *, Te w= AUACEATT Ss Rea“, a Uy—CKOpocTb Bi 
OT IMJIMHApa. SHavenne KospiPuunenta 3axBata ¢, JanHoe JISHTMIOpoM, H 


V1 > ( r r a r r x 
BH = —= Oe 0 es 0 ps0 ee BALE 7 
ql ge Declines a lee tae a = lee ee 


Upa Uo 
BeIMYHHA X9 PACCYMTbIBalaCch MpH ycloBHH r—a<a, NomyuenHoe Ppl 
IIpHOJIM2KCHHOE BbIPaxKeHHe, COOCTBEHHO TOBOpA, OTHOCHTCA JIMUIb K OOM 


MaJIbIX KOSPPHUMEHTOB 3axBaTa HW BCJe,CTBHe ee Behl TlepexoOyuT B 
a 


B= 9 w *o. 2 ene (3)" D iP 
Uo ( ) se Uo Ue ; 


a 


HerpyqHo moka3aTb, ofHaKo, uTo TIPH MaJIbIX ¢ (OPMyJIbI WA Wucpy 
OHHOPO OCaxKCHHA MOFyT ObITh NOsyyeHbI cTporo 413 uddepenunape 
ypaBHeHua judpysuu Merojom, pa3sBuTemm B. T. Jlesuuem IA peel 
aHaJIOrHYHbIX 3ajay (2). 


25 YpaBuenuve KOHBCKTHBHOW yudbdpysun Ha N€pNeHAMKYJAPHbIM TOT 
KPYTJIbId UMIMHAP AMeeT B TMOJAPHBIX KOOpPMHaTax BU 


Oc Oc Ug dc 02c 10 1 2 
Ee pa ee c 0?c 
Teale: or qs r 00 De at: Fi OF Ly r? 062 /° 
IIpu JOCTHXKCHHH CTawHOHapHoro COCTOAHHA, WOJaraA, uUTo CKOPOCTb 
(bysHounoro Mepenoca B HanpaBsenun 6 3HaunTennuoe MeHbIUe, YEM B Ha 
JI@HHH Ff WIM yemM CKOPOCTb KOHBE€KILHOHHOrO MlepeHoca, NOJTYGUM 
Oc U9 Oc 0c Al XG) 
Up a ee (Sg A 
’ or a5 r 00 D(Sa+ r 7) 
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ha 
{CJM OFpaHHYHTEcA OG sacTHIO aren pene 1, T. e€. Cayyaem MauIbIx Koa(p- 


€HTOB 3aXBaTa, TO ypaBHeHve Judy3uu mpumer Bul 5 


Oc Up dc 0c 
OO or tf OO aor 
€pexola or KoopqunaT (r, 6) K KoopquHatam (, 6) (2) Hm yunTHIBaa, 
Me=— >, ¥ 0 =-—-ae, NOMyUNM pu r~a » 
CEN = 0 Oc 
(aa), = 2? ay (35), or 
2B Calydae BASKOFO OOTeKAHMA IMJIMHpa, OMMCbIBaeMOrO PacrIpejeseHHeM 
ocreH JIsmOa, npux< 1 = Qwax?sin6 u vp = — 4uxsin 9. Mo uckmo- 
M x ypaBHenue (3) NpHHumaer Buy 
- Oc ; 0 dc 
a 2 ripe (Ueto 
5 (8 wa D sin "#5; (9 a (4) 


BOJA TepeMeHHy!o 
8, 
o= \ (8a D? sin 6)" dd, 


0 


yuuM 
Oc Ome Oc 
= 7/2 — |. 
: eae ©) 
Pemenue (5) upu rpaHMunpix ycIOBHAX C= Opn ») =O (Ha noBepxHOcTH 
MHpa) H C=C) Np ) = % (BAM OT WHHHApa) uMeer Buy (?) 
3 4° ( | 
Is Seaness 
© = apy () eo len ds | ©) 
0 
u= bile / o's, 
TTudy3vouHbli MOTOK Ha eMHHIYy JIMHbI WMIMHApa paBeH 
Tw TT 
Oc Oc Ou Ov 
= me = shen chan 6 
2J=2\D() adi=2D\ (EP) ads. (7) 
0 0 


[IpHHuMas BO BHHMaHue, uTO B HaOeraiolleM MoToKe (pH 9=7z) C=Cp, 
yuum u3 (6):npw §=auwHo=0, T. e. 6,= 7. Moatomy u3 (6) u (7) 
yuaem 


wT 
6 4 Vhs  (¢  sin?6d0 
= ray (a) (wa Dy) 
0 (f sin'*6 a8 : 
6 


oe) (8) 


MHTerpasl, CTOAWIHH B 3HaMeHaTeJe, pH NoycTanowKe sin’? = z nepexoyquT 


al 1 
™ 22? dz 227 dz ™ 
Oe ea a Wx es 


1 1 
” 222 dz \ 22? dz 


Vi Viet Vi-—z 
0 z 0 z 
( 2d r 1+ 2? ¢ dz 1 
z2 dz 5 
te | 1 i pdz—\_S 2B (arecosz, —=)— 
eS \ 1 2" ouval ze V V2 
z 


| a 


oF (are COS Z, rye E u F — 9nnunruyeckue unterpasp 2-ro u 1-ro 
2 


= 


2 
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pola, TO 3HaueHHA UHTerpasia B 3HaMeHaTese (opMysbI (8) MoryT 6 
TlosyyeHb! v3. TaOmuy. IIpH MOMOMIH STHX SHAYeHHH, BbIYMCIAA BeJMY 
Bcero uHTerpasa qopmys! (8) rpapuyeckH, NO.yIHM 


2J (+) 2,71 cy (wa D2)'h. 


= BS 
LP (/s) 
; 
Orctoqa KospPHUMeHT 3axBaTa © paBeH 


1/5 7I5 
c= = 2,32(2)"(2\" 
Upaly U9 Vp 


N 


YTO SHAYHTeJIbHO OTJIMYAeTCA 10 BeJIMYMHeE YHCJICEHHOrO MHOXKHTeA OT BB 
2xKeHvwa (2) Jlsurmropa. 

Burwoy copmyst (9) cipaBeIHB JIMIb JI TOUCUHBIX YaACTHI, Tak I 
AA WaCTHIL KOHEUHOrO pasMepa H3MeCHACTCA PPaHHUHOe YCJIOBHe Ha MOBEPXHO 
IMIHHApa HU, KpOMe TOrO, HYKHO YUHTHIBATh BIHAHUHe a*PpekTa 3alenwel 
(wacTHla, JBHrawllaicA MO JIMHHM TOKa, oOcaxKaerch JaxKe B OTCYTCT 
Auppysuu, Kora weHTp ee MphOnMxKaeTCH K WMIHHApy Ha paccTos 
r—a<R, rye R— payuyc uactuubl). B orcyrcrauve qudpy3uu kosbpuny 


3axBaTa OJlaroyjaps 3allenJeHHO [JIA BA3SKOrO NOTOKa pH mK 1 pa 
WwW 2 
os 0" Takum oOpa3om, BbIpaxKeHne (9) ciipaBesMBO pu 
0 


DNs 
Gr, ar 


1 
Pe?!ls —< 


Seen 


rye Pe— unucno Tlexse. 
4. B cayyae norenuuaibHoro o6rekaHHa IWIHHApa mpH x 


} = 2u ax sin§ uv vp = — 2u,sin§. Ypasnenne (3) npnnumaer Bug 
Oc : 0?¢ 
ae — 20,4 Dsin 857, 


UTO MOXKHO I1peo6pa3soBaTb B 


Oc 0c 
d(cosO pty — 2%0AD aie: 


[panuunpie ycnosua 3ayaun, 3ajanuoli B (popme (10), cmenyroune: c = 
mph $=O0 uc=cy upu cos6+1=0 (6=7n). IIpw 9sTHx yculoBusax pelt 
Hue (10) umeer sug 


Cio : v 
(ees 1) ) 


; 2 ¢ 
re Oe)= peop dy — (byukuna Kpamna. 


0 
Anagornuno (7) nomyuuM 


Din D\ aie (5) tierce (ee \iay sin6d0 gf aD Veh 
| ail Or J/r=a 0 T \ (cos 6 + 1) 2 = 866( T ) 


“TO COOTBETCTByeT pelenuio Byccuuecka (3) B aH i 
aJIOrMYHOH 3aqaue 
nepeyauu. . a 
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XoadpuuveHt 3axBaTa OyjleT paBeH 


o= = (St (12) 


Up aly V w \ Ua ro 


Tak Kak KOSPPUIMEHT 3axBaTa JI UAMCTOFO 3alleNJIeHHA JIA MOTeHIMaJIb- 
O oOTeKaHHA IIpH x%,»< 1 papenH 2%), TO BbIpamwKeHHe (12) cipaBeyIMBO 
. ycCJIOBHAX 


(Barer (Sie) 


Ua 


Hay no-ucereqopateabeKuit (PH3HKO-XMMHUeCKHH HHCTHTYT Tlocrynugo 
um. JI. SW. Kapmosa 20 VI 1956 
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|(1955); mep. cm, Yen. xum., 25, Ne 3 (1956)), 2% B.T. Jlesuu, ®usuKo-xumnueckaa 
OluHamuka, M,, 1952, rm. 2,§13—14. * ® ®paux, P. Musec, [ubpepenunanp- 
WU HHTerpasbHble ypaBHeHHA MaTemaTHYecKkoH PusuKH, JI.— M., 4. 2, ra. 14, § 2 (1), 1937. 
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Jlonaagnr Akagemun nayr CCCP 
1957. Tom 112, Ne 1 


PHSHTECKAA XHMH 


C. MW. MONMEJIb, O. A. ECHH, ©. ©. KOHOBAJIOB u H. C. CMHPHOB 


BJIAAHHE CEPbl HA ME)K®A3HOE HATSDKEHHE HA rPAHMLE 
MET AJIJI — WJIAK 


(ITpedcmaeaeno axademuxom H. I]. Bapdunoim 17 VII 1956) 


V3yyeHve MOBepXHOCTHOM AKTHBHOCTH Cepbl IipeCTaBAeT CyULeCTBeHHE 
MHTepec Kak JIA BbIACHeEHHA MeXaHH3Ma OOecCepHBaHHA MKUAKOM CTaJH, Ti 
HM TPH paccMOTpeHHH BbIJeeHHA CYJIbPHAHBIX BKJIOUeHHM B Mpollecce Kp 
cTanmuszayHu (4, ”). 

OjHako BJIMAHHe Cepbl Ha MexkctbasHoe HaTs2xKeHHe (c) Ha pane 2Kewes0 - 
Wlak He ucculeqoBasocb. M3BecTHa JIMilb padota Kasakepuya HW coaBTOpos (* 
B KOTOPOH ONpeesAJIOCh H3MeHEHHe Mex(asHOrO HATAKeHHA B poecce lep 
Xofla cepbl H3 4yryHa B NpPOMbIWeHHbI witak. ABTOpbI IPHUWIH K BbIBO]! 
4TO s IPH 3TOM BOSpacTaeT, IPHYeEM B YCOBHAX PaBHOBeCHA Cepa HHAKTHB 
NO OTHOIWeHHIO K Mexa3sHOli TpaHHue. 

Jia u3y4eHHA NOBeeHHA Cepbl HO OTHOWEHHIO K rpaHulle paslea cTasb 
Wak HaMH Oblia IpHHATa B OCHOBHOM mpexHaA MeToyuKa (*). B oTmudue 0 
Hee, B JaHHOH paOoTe Aid MpOcBeYHBaHHA pacaBa IpHMeHANaCch peHTreHO 
ckaa ycTaHopka PYII-1 (200 xs). 

Mertasmmueckok (a3s0h cy2KHJIO TEXHHYECKN UMCTOe %Kesle30, KOTOPOe mpes 
BapHTeJIbHO CIaBIAJIOCb B HYKHOK MponopyuH c FeS MapkKyu X. 4. 

Inaku TOTOBHIHcb H3 XHMMHMYeCcKH YHCTHIX OKHcIOB CaO, SiOQ,, Al,O, - 
Fe,O; H cojep kau: 


CaO SiO, Al,O3 FeO MgO 
mak Ne 1 (xKenesHcTbIH) 34,9 34,6 — Bile. Ono 
wiaKk Ne 2 (qoMeHHbIIt) 47 Dae 23 1,0 0,1 


C *KeJIe3HCTbIM LWWIaKOM OMbITHI BeJIMCb B THIIAX, BbITOUCHHDIX H3 MaBJeHOu 
MarHesHu, C JOMeCHHbIM — B KOpYHAM30BbIX HM TrpaduTospix. B nocueqneM 
ciyuae, JIA yCTpaHeHHA HayrsiepOKUBAHHA, KallIA MeTasla WOMellalacb Ha 
miacTuHky u3 MgO. BeueyctBue B3aMMOJelcTBHA C MaTepMaJiOM THrIA uM TOJe 
Kulak COJepKaHve OKMCH MarHHAl B IWWaKaX MOBbIIMAaIOCb, JOCTHrad K KOHUY 
onbita 11%. Kak noka3anu OMbITbI, STO He OKa3aslO CyMeCTBeHHOTO BJIMAHHA 
Ha Mexdba3Hoe HaTAxKeHHe. 

Cepy BBOAMIM B OMHUX ONbITaX TOJIbKO B WIak (B Bue FeS), B Apyrux 
B METAJJI, B TpeTbHX — B 06e (*Pasbl, YTOObI U3YYHTb He TOJbKO paBHOBeCHO 
HO H JMHaMHMYecKoe HaTA%KeHHe B Tpowecce Nepexofa cepbl KaK M3 MeTaJ 
B wWwak, Tak H OOparTHo. j 

PororpaupoBanu kann 10 paciwaBeHHH MeTamma uepes KaxbIe 10 MUHy 
OepH OMHOBpeMeHHO HaMopaxkuBaHHeM MpoObI maka (oKoNO 2 r) AA onpeyle- 
JIGHHA KOHUeHTpalluM cepbl. Bo Bcex onbiTaX Bec KallJIM MeTaslua cocTaBlAadl 
Il r, a waka — mensasca or 30 yo 50 r. t 

YcTaHOB/eHHe PaBHOBecHA oMpefemAMOCch 0 TOCcTOAHHOMY coylep2KaHuo 
cepbl B miyiake. OHO focTuramocb O6blmyHO Yepe3s 15—20 muH. H coBMamano ¢ 
yCTaHOBJIeHHeM HeH3MeHHOH (opMbl Kanu. O BesmMunHeE JHHaMMUecKOrO HaTA- 
*KEHHA CYMIH MO CMHHYHBIM (boTOrpaduAM Kaleb, CpaBHHBaA HX Cc Tocwse- 
AYIOWMMH paBHOBecHbIMU. Dororpauu Kaleb yBeIMuMBanuch B~ 6 pas, F 
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Al 


PHM C MOMOMbIO MAKPOMeTpHYecKOH ceTKH (HeHa Jenenus 0,1 MM) OTbICKH- 


ecb HMCTHHHbIe Pa3sMepbl. OrnocutebHan oum6Ka B Ux OllpeeJIeHHH He 


BbIUAaIAa 3%. 


) 1eo0xoumple AIA PacueTOB 3HaveHHA MIOTHOCTeLI 2KUAKOTO wulaka Haxo- 
‘ Cb SKCICPHMEHTAJIbHO (°), a Jat Cram Opanuch U3 cipapounuKka (‘). 

UBITBI MOKasaJIH, YTO IPH HUSKOM COJep2xKaHHH Cepbl B OGeHX tbasax Mex- 
Hoe HaTAKeHHe Ha PpaHulle *Kelesa co wtaKom Ne | cocrapssaer 650 apr/cm?. 
PBBILICHHEM KOHUCHTpallyH Cepbl CTaTHYeCKOe Mex(pasHoe HaTAxKeHHe yObl- 
;. KauectBennof usmocrpauneit CKa3aHHOMY MOPYT CJIyYKUTh PoTorpapun 
Ib Ha puc. | (nepBprt uv Bropol pay mo BepTuKaJIM). Uucsennble 3Ha4eHus 


/ Zz z 


Puc. 1. M3menenne dopmbl Kanu MeTamia c MOBBI- 
INJCHHEM KOHICHTPalHH cepbl: 


Ser 
< 
a a 5 
ewes 
1 0,025 0,90 Oe Ne 4 
2 0,70 2,0 3,0 No 4 
3 0,025 0,17 ORS No 2 


aBHCHMOCTH OT COJlep2KaHHAl Cepbl B MeTaJJie IpHBeeHbI Ha pic. 2. Konuen- 
(HH ee B make Ne | OnlmH ~ B 1,6 pa3a MeHbIle. 

ora cosepxKaHve 3aKHCH 2%XKele3a B UWlake He3HayHTe/IbHO (mak Ne 1), 
pa3Hoe HaTAxKeHve Ha rpaHuue pasjesma ero c xeesoM (IS] mer 0,025%) 
aBsineT 1015 spr/cm?. Sto HeMHOrHM OTIMYaeTCH OT 3HAYeHHA, MOJyYeHHOrO 
e IIpH Apyrux KoHveHtTpauuax CaO, SiO, u Al,O, (°), uw cyliecTBeHHO 
OCXOJ\MT BeJIMUHHY o JIA *KemesucToro waka. [Ip BBeeHuu Cepbl cTaTH- 
oe Mexk*ba3sHoe HaTAKeHHe 3aKOHOMePpHO TOHMKaeTCH UM JIA JOMeHHOrO 
<a (cM. pc. | TpeTtuH pa u puc. 2), gocTuraa npu 2% SB Metasse 


— = 2) 3HaveHHaA 500 9apr/cm?. 

AN 
aKHM OOpa30M, cepa cyllecTBeHHO MOHM2KaeT CTaTHYecKOe Mexk(pasHoe 

KeHHE MKeJlesa Ha TPpaHulle KaK C OKHMCJIHTeJIbHBIM IIaKOM, Tak H C JOMeH- 
B pa6ote (3) stor addexT He Obl] OOHapy2KeH, BAAMMO, MOTOMY, YTO KOH- 

Vall CepbI B YyryHe Obluia HH3KOH WH MaJIO MeHAJIaCb OT OMHOFO OTIbITAa 

yTOMY. 

MHaMHYecKHe 3HAYCHHA Sanu B HalllMX OMbITaX, Kak H B paOorTe (°), OKa3a- 
Hue craTHueckHx. Hanpumep, B OJHOM H3 OMBITOB pH Mepexoje 
u3 waka No2 B CTab Spy, = 470 9pr/cm?, Tora Kak Ip paBHOBecuH 

515 spr/cm?. B ypyrom onbire B mpomecce nepexoya S B mimaK Ne 1 ogun= 
0 spr/cm?, a mp paBHoBecuu 510 9pr/cm?. 
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! 
TlonmKenve Mexk(ppa3Horo HaTsxKeHHA C POCTOM KOHMeHTpaluu S ser 


NOHATb, ecm yUecTb, YTO cepa OOaaeT BbICOKOH MOBepXHOCTHOM AKTHBHOCT 
M0 OTHOWeHHIO. K [paHule cTalb — raz (°,°). BpirecHadcb B NOBepXHOCTHI 
col MeTasima, OHA JOCTaATOUHO MpOUHO CBABSbIBAeTCA C OM KAULIMMU KaTHOHAl 
wlaka, YTO OOYCOBIMBaeT HH3KHe 3HaveHuA o. Bomee caboe BIMAHHe CE 
B cyly4ae %Kese3HCTHIX WWIaKOB CBA3a@HO, BHMMO, C MOBbIIMeHHOM KOHIeHT] 
, ue KMcOpoyia B MeTaswie, MOBepXHOCT! 

PEG aKTHBHOCTbh KOTOpOro O/IM3Ka K aAaKTHBHOS 
ceppr (°,1°). KonleHTpHpyxAcb B NOBepXHOCTI 
cle, KHCIOpO YacTHYHO BbITeCHAeT U3 
cepy. Bomee Toro, cpaBHeHHe I1pouHocTen Cy, 
(@uAOB WU OKHCIOB TMO3BOAeT TpeNONOK 
YTO CBA3b KUCIOpOa Cc KATHOHAMH Laka 60 
mpouHad, vem cepbl. OrmeyeHHble OOcTOsTE, 
cTBa, a HMe€HHO BbITeCHeHHe KHcOpOfa B 
BePXHOCTHBIH cOH H Ooee MpOUHa CBASb 
a eee ¢ KaTHOHaMH lllaka, OOYCJIOBJIMBaIOoT CYLIe 
ig Le BeHHOe TOHWKeHHe Merxk®asHoro HaTAxKe 

IIpH HaJIM4HH B MeTawIe KHCIOpoqa u 60 

Puc. 2. Bawanne cepbl Ha MexK- cma6o0e H3MeHeHHe co OT joOaBueHuA Cepbl. 
dasHoe HaTAKeHHE CTaIb — Wak B OTCYTCTBHE paBHOBeCHA HallpaBJIeH 
npu 1530—1570°: a — unax Nil, pepexog cepbl yepes mexcasHy!o panty, 
Hoge BHAUMOMY, Pa3MbIBaeT ee, B CBA3H C YeM JH 
MHYeCKOe HaTA*KeHHe HWKe CTaTHYeCKOrO. 

OrmeveHHoe BbIIlle NOHWKeHHe Mex(asHOro HaTA%KeCHHA C POCTOM KOHI 
Tpaluu cepbl W KHCMOpOa yKa3blBaeT Ha OOJIbILYyIO TepMOAMHAMMYeCKy!O YCT 
YHBOCTh HeMeTaJJIHYeCKHX BKJIOUCHHH B CTaJIH MPH BbICOKOM COJepKak 
B HHX Cepbl M 3aKHCH %Kese3a. Kpome Toro, agcopouna O u S mMoxeT cyule 
BeHHO H3MCHHTb BeJHYHHY paCKMMHMBaIOlWeroO aBJIeHHA, MpenATCTBYyIOl 
CNMAHMIO TAaKHX 9MysIbcHH (+). 
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YpaubCku MoMTeXHHYeCKHH HHCTHTYT 
um. C. M, Kuposa, r. Cpepaopck 
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r. TlomepcKoe 17 VII 1956 
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Worsane Akanemun Hayr CCCP 
1957. Tom 4112, N14 


PEOJIOVH ff 


’ 
C. A. APXHTIOB, B. A. 3YBAKOB u W. A. JIABPYLIHH 


JIEMHAKOBO-BOJHbIX OTJIOWKKEHHAX B NPHEHHCEACKON 
YACTH 3ATAJHO-CHBHUPCKOH HH3MEHHOCTH 


(ITpedcmaseaeno axademuxom H. C. Iamcxum 4 VII 1956) 


Bnepsbie ued 0 CHHXpOHHOCTH MOKpoBHOrO ovleeHeHHA CuOupu c Tpanc- 
CcHel OopeabHOro Mops B Mpesenax Sanaynoti Cu6upu Oblia BbICKa3aHa 
873 r. I]. A. Kponorkunsm (!). O5 stom xe B1949r. BnosmHe onpejlesIeHHO 
Kasaca A. VW. IJomop (*) Ha ocHoBanuH ycTaHOBmeHHOrO uM KJIHHOBH]- 
0 COWJIEHEHUA MOPCKHX H MOPeHHBIX OTJIOKeHHI{ B IpMeHHcelicKoM palioue, 
JIMTOJIOTHYECKOrO CXOACTBA HM Apyrux cbaKkros. 
'B nacrosinee Bpema HanOoulee JUCKYCCHOHHBIM ABIAeTCH BOIIPOC O CHHXPOH- 
STH Ha TeppHTopHH Satiaquonw CuOupH otmoxKeHnHli caHyyroBcKoro ropu- 
iTa OoOpeaJIbHOH TpaHcrpeccHH HM MOPeHbI Ta3OBCKOli CTaqHH MaKCUMaJIbHOrO 
yleHeHusa (°). 
Mopcxkue canuyropckue oTsox%KeHuA usyyenb! B. H. Cakcom 8 Hu30Bbax Euu- 
1. JIMTOMOrvYeCKH OHH MpeACTaBJeHb! 3HaYHTebHO ONeCuaHeHHbIMH PiMHaMu 
Cy'IMHKaMH, C KPYyMHOKOMKOBAaTOH, OCKOJIbYaTOH CTPyKTypol, uHOrJa c 
OPOUHCJICHHBIMH BaJlyHaMH H raJibKOli B TaAKOM KOJIHYeCTBe, ITO MOPOb pu- 
JeTAIOT XapakTep MOPCKHX MoOpeH (°). ; 
JImToulormyeckoe CXOACTBO CaHYYFOBCKHX OCaXKOB C MOPeHHBIMH 06pa30- 
{1HAMH MaKCHM@JIbHOrO OvIeJleHeHHA UOATBepyua B 1952 r. C. B. IWauxui, 
To3qHee H Apyrue uccsieqoBatemu (°). 
Mayua u3 caldyroBeKHx oTsoxKenHlt (Neaere arctica G. Sars, Arca glacialis 
ay, Portlandia lenticula MOll.), HocuT oTHocuTenbHO TrIyYOOKOBOJHBI uf 
IOMOBOHbIM OOJIHK. 
Ormeyaempili B. H. Caxcom (°) MopeHono,O6ublit O61MK CaHYyrOBCKHX Ocal- 
3 MOSBOIHI eMy B 1939 r. NpeqnOMO*XUTeEMbHO CHHXPOHH3HPOBaTb UX C ovle- 
(eHHeM IIpwieratollHxX K TalimMpipckou JlempeccHH BO3BbIIeHHOCTel. Bno- 
ACTBHM OH OTKA3aJICA OT 3TOFO BbIBOJa H CTaJl OObACHATb CKOMJICHHE BaJIyHOB 
ONUCbIBAeMBIX OCAKAX Pa3MbIBOM OTJIOXKeCHHU MAKCHMaJIbHOTO OJIeeHeHHA. 
JleqHMKOBbIe OOpa30BaHHA MpHeHHcelickoro paoHa u3y4amMcb B Tocses- 
- BpeMa rpyumow cHO“pcKux reosoroB. Ha ocHoBaHHu 3THX padoT C. B. 
WKH (7) BbINeHJI BTOpoe cpeHee — Ta3OBCKOe Ove eHeHHe HM MexKJIeHUKOBbIM 
pTHHcKHH sapyc. MccneqopaHua, mpoBoyuBuiHecnd B TeyeHue 1954—1955 r. 
DHeEHHCeUCKOM YaCTH HH3MeCHHOCTH Ha yuactTke oT p. JLyOyueca Jo p. Kypeliku, 
[BeJIH ABTOPOB, H€3aBHCHMO [pyr OT Apyra, K BbIBOJaM, MOATBEp2KaiollHM B 
opHoM MuHeHHe A. H. [Jonosa (°). 
Jlommuua Exuces Ha yuactke HuwKe ycTba IloqkamMeHHou TyHrycku mIpHypo- 
a K BbieIseMOM aBTOpamMu Enncelickol JelmpeccHu, aKTHBHO pa3BuBaBIUencs 
=TBEPTHYHOe BpeMA. Bepxuana (TasoBcKas) «MOpeHa» BIOKHOM YaCTH Jenpec- 
IpelcTaBwleHa TOHKOOTMYYeHHBIMH HJlaMH YepHO-CH30r0 WBeTa, COXPaHUB- 
MH ME€CTaAMH FOPH3OHTaJIbHY!O CJIOHCTOCTb, COJep2Kall[HMH TecOK HM rpaBHi, 
YHbI WH IJIOXO OKaTaHHy!0 TaJibky. CeBepHee OTJOKeHHA STOO TOPH3OHTA 
JCTaBJIeHbI OObITHO CYrIHHKOM OypoOBaTO-KOpH4HeBOrO WBeTa, KPYIHO- 
KOBATbIM C OCKOJIbUaTO-IeOHEBATOH CTpyKTypoH. B cyrmHMuKe coflepKuTCA 
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3HAUHTeIbHOe KOJIMYCCTBO BaJIyHHO-raseyHuKOBorO MaTepHaJla. B mopoje x 
peqKO coOjJlepKaTcA JIMH3bI MeCKa, MMewolWleroO TOHKY!O POPH3OHTAaJIbHY!0 CHO 
cToctb. MecraMu 4B CaMOM CYyIJIHHKe BHHa HeACHasd COMCTOCTb. TecHas CBs 
OTJOXKeHHH JTOFO TOPH30HTa C OCaKaMH BOAHOrO pxAJa OTMeYeHa BO MHOP 
oOHaxkeHHAX 10 pp. Eunuceto, H. Bauxe u Typyxany, rye B TOule «mMope 
HaOwOaeTCA XOPOMWIO BbIPAxKeHHaA TOPH30OHTaIbHad CJIOMCTOCTb. Cojlepx 
HHe KJIaCTHUeCKOrO MaTepHasla B OTJIOHKEHHAX TOPH3ONTAa KpaliHe HeSHayHTed 
HO WM YMeHbilaeTCH MO pa3spe3sy B HallpaBJIeHHH CBepXV BHH3, a B OTJIOXKeHES 
HEKOTOPbIX Pa3pe30B BaJIyHbl COBCeM OTCYTCTBYyIOT. HaOsmtofarorca ciry4aH 0c 
NeHHOrO Tepexojla MOpeHbl B Oe3BaJYHHbIM, TOHKOSePHHCTbIN, 3HAUHTeJIbE 
PJIMHUCTHIM ~MecoK 3eJIeHOBaTO-KOpM4uHeBOrO UBeTa, C OTYeTHBO BbIpaKeHHt 
TOPH30HTaJIbHOM CJIOHCTOCTbIO. 

B yonune p. Typyxaua, B 25 kM Bplile yctba p. H. Bbauxu, B Tome Ta30 
CKOH MOpeHbI C MpekpacHO BbIPaxXeHHOM TOPH3OHTAIbHOH CJIOMCTOCTbIO cose 
*KaTCA COBepIIeHHO HeOKaTaHHble OOJIOMKH MOpCKHX MOJOCKOB. Ilo onpex 
nJenuio M. A. Jlappopot, 3ecb, MOMMMO HeOrIpeeJIeHHbIX OOJIOMKOB, HMeIOT 
Astarte crenata Gray u Macoma sp. (calcarea?). Ilo Hammum npefcTrapmeHus 
TeHe3HC OMMCbIBaeMbIX OCAJKOB B lipefediaxX paccMaTpHBaeMOro paliona omp 
WesIdeTCH MX MOPeHHbIM OOJIMKOM, HaJIM4HeM MOPCKOH dbayHbl, TeCHOM CBASE 
Cc ocayKaMH BOJHOrO psa. 

Ha BO3BbIIeHHbIX yYacTKax, BHe npeflemoB Exncelickoli Jempeccun, rocno 
CTBOBaJIM B 9TO BPCMA THMHYHO PAWHabuble ycnoBua. B npeyemax Ennce 
CKOH JlelpeccHH OTJIOXKeHHA Ta3OBCKOrO TOPH30HTA, Fe OHH COJepxKaT Oop 
aJIbHy!IO (payHy HM JIMTOMOTHYeCKH CXOJHbI C CaHYyrOBCKHMH ocaj{KaM! 
(OpMUPOBaJIHCb He TOJIbKO 3a CUeT Pa3MbIBa OTIOMKeHHH MAKCHMaJIbHOrO Oe] 
HeHHA, HO M B pe3yJIbTaTe AKKYMYJIAWMM B MOPCKOM 3aJIMBe 3CTYapHOro TH 
MOpeHHOrO MaTepHala, MpHMHeceHHOrO ciof{a JIeMHHKOM, CHOJ3aBINHM LMpOKy 
(bpoutom co Cpeyne-CuOupcKoro NOCKOropbs HM C BOCTOUHOM OKpaHMHbl Sana 
HoH CuOupu. lOxwkuee wupote p. Typyxana B mpeyenax Ennceticxolt pnaquE 
CyWlecTBOBaIM, MO-BUAHMOMY, BOJHO-riAlMasbHble YCJIOBUA, Ha YTO ykKas 
BaeT TeCHaA CBA3b OTJOKeHHH Ta3OBCKOTO TOPH30HTa C OCaKaMH BOJHOI 
paqa. 

Bprpo 0 HasMYHH eMHOTO TeHeTHYeCKOTO pxjla CHHXPOHHBIX Apyr py 
OTJIOKeEHHU: JIEMHHKOBO-MOPCKHX, BOJ{HO-JIEHHKOBbIX WM JIE MHHKOBbIX UMe 
Oosbiloe TeOpeTHYecKOe HU, OCOSeCHHO, MpakTHYecKoe 3HayeHue MpH co3jaHi 
YHUPUUMpOBaHHONK cTpaTurpadwyeckoll CXeMbI YeTBEPTHYHbIX OTMOMKeHUli BE 
naqHok CuOupu. K ananornuHbim BbIBO,aM Upuusn B. B. Musepos, IT. HW. 
3YKOB H Jp. (°) QA MHBIX pationoB SanaqHoit CuOupn. 


Tlocrynuso 
20 VI 1956 


UMTHPOBAHHAA JIMTEPATYPA 
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oxraage Akanemun nayx CCCP 
1957. Tom 412, Ns 1 


PECVORH 


tO. M. BACHJIBEB 


®AUHAJIBHbIE OCOBEHHOCTH KYHIYPA CEBEPHOLO 
NPHKACHHA B CBA3H C XAPAKTEPOM FOro-BOCTOUHOrO 
OBPAMJIEHHA PYCCKONM MJIAT®OPMbI 


({Tpedcmaeaeno axademukom C. H. Muporosem 29 VI 1956) 


] 


B eax BbIACHeEHHA Yoro-BOcTOUHOrO OOpamieHua PyccKoii namatdopMpi 
PYAHHKaMH Kabeypb! OOurelt reomormH MocKoscekoro HeTAHOro MHCTHTyTa 
{ pykoBojctBomM M. M. Uappiruua u M. II. Ka3aKxozpa 6bim0 mpopegeHo H3y- 
ine (allWasIbHbIX OcOOeHHOCTeli BepXHeMaeO3OlicKHX H, B YaCTHOCTH, KyH- 
OCKHX OT/IOKeHHH CesepHoro [Ipukacnua. 

Anamu3 WMerlollerocad B HacTostee BpeMa (bakTHYeckoro MaTepuaua (!~4) 
OCOOeHHOCTH MOCJIeEAHUX JaHHbIX, MOKa3bIBaeT, YTO B mpesenax CepepHoro 
UKACIMA KYHTYp BbIPAKeH MATHIO PallWasIbHbIMH KoMMeKkcaMH: 1) Teppu- 
HO-KapOOHaTHbIM C IIPOCJIOAMH CYJb:aTHbIX NOpod; 2) TeppureHHo-cysb- 
THBIM C IPOCJIOAMH KapOOHaTHbIX NOpO; 3) cymbiaTHbIM C MpOcOAMM KaMeH- 
U comm; 4) cyibdaTHbiM c MpocmoAMH KapOoHaTHBIX Mopoy u 5) mpenmy- 
2CTBEHHO COJIAHbIM KOMIJIeKCOM. PacmpoctpaHeHe 3THX KOMIJICKCOB B OTIH- 
IBaeMOl OOMACTH MOKa3aHO Ha pu. |. 

| PalioHom, rye OTIOKeHHA KyHrypa HanGouee H3yUeHbI, ABsIAeTCH AKTIOOUH- 
oe IIpuypanbe. MmenHo 3yecb HMeeTCA BOSMOXKHOCTL HE TOJbKO HaGJOMaTb 
UTH BCE BBIJeJICHHBIE KOMINICKCbI, HO HW TOCeQOBATeJIbHOCTb 3aMelleHHA 
‘HAX KOMIJIeKCOB J{pyruMuH. IIpu onvcaHHH KyHrypcKuX OOpa3s0BaHul 3TOrO 
4HOHA 3a OCHOBY MOXKET ObITh IIPHHATA CTpaTurpaduyeckan cxema B. I]. IHepa, 
TOPHIN, ONMpach Ha PayHHcTHYecCKHe HU, PAaBHbIM OOPa3so0M, JIMTOMOTHUeCKHe 
OOCHHOCTH, paCWIeCHHJI KYHryp Ha TPH TOJIMMH: HHKHIOIO — eCuaHo-rJiMHH- 
yiO, Cpe{Hiolo — KapOOHaTHO-THIIcOBy!lo H BepXHIOlO — KapOOHaTHO-rJINHH- 
yto. 

B 60ubuieH YacTH paspe30B TAHYINelicA BAONb Ypasa 30HbI BbIXOJOB KYH- 
pa Ha MOBePXHOCTb HHKHAA TOMA KYHrypa HayHHaeTcCA CTPOMAaTOJIMTO- 
IMM H3BeECTHAKAMH C MOMOrO BOMHHCTOM TekcTypoH. TojbKO B WeHTpasJIbHOH 
yyiime paspes0B (p. Cuutac, noc. AmekcaHpOBCKHH) STH H3BeCTHAKH OTCYT- 
BY!IOT, a HX cTpaTHrpadHyecKOMy HOJIOKeHHIO OTBEYAIOT FHICbl WIM 3arHi- 
BaHHble PIWHbI. Bore pasBHTa MOIHadt NeCuaHO-rIMHHcTad cBuTa, Ipe- 
aBJIGHHad YepeyIOUIMMHCA wlacTaMH KOPHUYHeBATO-CepbIX TJIMH H MeJIKO- 
PHUCTHIX MOJIMMHKTOBBIX TlecUaHuKOB. M3peyKa BcTpedaloTcA IpOCcOM TOHKO- 
IMTUATHIX [JIMHHCTbIX W3BeECTHAKOB H JIMH30UKM rurica. B KyyyKOaeBcKOM 
igpe3e B BepXHell WaCTH HWKHEKYHTYPCKOM TOMMM OTMeYeH S-MeTpOBBIM cuON 
JIMMUKTOBOrO KOHTOMepata. MormHocTb TOJIMH M3MeHAeTCH B lpejlesax 
> 90 go 500 om. 

Cpequad YacTb KyHrypa OOblHO HauYHHaeTCA MOMHOH THNCOBOl NayKoL 
JIMH3OBHHbIMH TIpOCJIOAMH KaBePHOSHbIX H3BeCTHAKOB. Bore m0 paspesy 
nosaraeTcA MecuaHO-r'JIMHUCTad Mauka, MeCTaMM C MpOcJIOAMM HM JIMH3aMH 
sBeCTHAKOB. Bo MHOrMX IyHKTax (pp. TaOautan, Bopasx, A6san u wp.) paspes 
IMCbIBACMO!i TONMM 3aBepmaeTcA OyrpHcTO-OOJHTOBbIMH H3BecTHAKaMH. Mout- 
cCTh TOMTH 100—600 om. 

BepxHaa YacTb KYHTYPCKOM TOU MpeACTaBJeHa PIMHMCTON, perke NecyaHo- 
(AHMCTOL Cepuveli C MpOCMOAMH H3BeCTHAKOB HW Tunca. OcHOBHad Macca TVIMH 
HKOCJIOMCTaA, 3eJIEHOBaTO-ceporo I[BeTa, C OOYIIMBLIMMHCH paCTHTeJIbHbIMHU 
TaTkamu. MornHoctb 40—250 m. 
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B wesoM Tosa KyHrypa MOxeT ObITh OXApakTepH30BaHa Kak TEPPHTeHHO 
cymbaTHblii KOMIVIEKC C MpOCJIOAMM KapOOHAaTHBIX NOpo]. OTOT KOMIVJICKC PasBuR 
BOMb BCeFO 3allaqHoro cKIOHAa Ypawa HW MpOcdexuBaeTCA B Bue y3kol (10 
30 Km) nomocst or.p. BR. Ux uepes Axtio6uxck, Kangaray yo cr. J>kypyH u Jai 
ie Ha 10°. 

UcksH0uuTeIbHO IeHHble aHHbIe MOJYYeHbI B MOCIeHeEe BPeMA B PesyJIbTaP 
Oy penua rtyOoKUX CKBaxKHH K Jory OT p: IMObI. Syecb B yp.AsHaryJ Moy nepmMo 


WE 
——F 
EH 
ZZ « 


SS 
eS 


SSS 


Wy 
Bey Bacwyxuan 


| 
Zz 


Puc. 1. Cxema pacnpefemeHua (allvasIbHbIX KOMIMJIEKCOB H MOULHOCTeli KyHTypa: J — o6nacrH 
OTCYTCTBUA KYHTypa; 2 — MpeHMYLeCTBeHHO TePpHTeHHBIM KOMMMICKC C MpOCIOAMH KapOoHaT- 
HBIX H CysbPaTHbIX MOpog; 8 — TeppHreHHO-cybPaTHbIH KOMMIeKC C MpOCNOAMH KapOOHaTHBl 
mlopog; 4 — cymbaTHbl KOMMIeKC C NpOCJIOAMH KaMeCHHOM com; d — cysbPaTHbI KOMMUIEK 
C MpocioAMH KapOOHaTHBIX NOpoy; 6 — IIpeHMYyeCTBeHHO COJeCHOCHbIM KOMIMIeKc; 7 — rpaHullpl 
(balldabHBIX KOMMIeKCOB; 8 — JIMHHH PaBHbIX MOMHOCTeH KyHTypa uepes 500 m 


TpHacOM BCKpbITa KyHrypCKaA TOJIMLa, WpecTaBIeHHadA YepeyIOMMMUCA Twa= 
CTaMH aHTUAPHTOB, H3BECTKOBHCTHIX PIMH, Mepresieli H M3BeCTHAKOB. B BepxHelt 
W HMKHeH YaCTAX Ppaspesa MpeoOslaqaiouleH NOpOAOH ABJIAIOTCA AHTHAPUTHI, 
B CpefHeli YaCTH 3AMETHYIO POJIb HIpPaloT PJIMHI, aNeBPONHTbI WH TeCuaHHKH, JO- 
CTHTalolyHe MOLLHOCTH'6 M; 3JeCb Ke NOABJIAIOTCA MpOCMOM KOHTOMepaToB. 

B onucaHHol Toule. HeTpy HO y3HaTb TOT Ke CaMbIi TeppHreHHO-cyJbpaTHB 
KOMIIJICKC C IIpOCJIOAMH KapOOHAaTHbIX MOPOA, KOTOPbIM WIHpOKO pacmpocTpaHeH 
B AxtioOuuckom IIpuypambe. CieqoBaTesbHo, 30Ha pacmpocTpaHeHua sTOrO 
KOMILI€KCa IpOCTHpaeTcA 3HadHTeJIbHO loxwHee cT. JOKYpyH H, OOpamuasa B BUIe 
naBHok fyrm IIpuKacnulickyio BuaqWHy Cc lro-BOcTOKa, MpocsexuBaeTCA 
BIJOTb AO BOcTOUHOrTO GOepera Kacnulickoro mops. Bombe roro, Ha NpOTHBO- 
MloIoxwHOM Oepery Kacnusn, B Acrpaxanu, A. B. Konenuosuyem u Wl. C. Spen- 
TOBBIM (*, ”) OllMcaH paspe3 KYHTrypa, KOTOPbIii C NOMHBIM OCHOBaHHeM MOxKeT 
paccMaTpHBaTbcA B KavecTBe STaNOHA TOTO Ke TeppHreHHO-cymbaTHoro KOMM- 
Jekca C MpOcIOAMM KapOOHAaTHBIX MOpoy. 

Paspes KyHrypa BipefeaxX 30HbI He NOCTOAHHBII: K BOCTOKY OH O6oramaeT- 
CAH KapOOHaTHbIM M TeppHreHHbIM MaTepHaJiOM, a K 3alaqy — runcamu, anrug- 
puraMu M KaMeHHOM coubio. Tak, HallpHMep, paspesbl KyHrypa B JONMHAax 
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\ypauu u Kyu4yOaii, a Take B palione moc. Hogponokposka oTanyariorcs 
@TCIbHBIM OOOraleHHeM KapOOHaTaMM M YMeCHbUIeHHeM pom cyabpaTHEIx 
ja. XapaktepHoii OcoOeHHOcTbIO STOrO KOMMIeKca ABUIAeTCH HHTeHCHBHOe 


SallaHOM HallpaBJeHHH HaOuoqaeTcd OOpaTHad KapTuHa: JOMMHUpyroniee 
*KeHHe HAYHHAIOT 3aHHMaTb CHaYala cCyJib(paTHble, a 3aTeM TraJIOreHHble 
iu. B cOOTBETCTBHU C 3THM, BHavase MOKeT ObIFb BbIJeeH CY bpaTHbllt 
JJIEKC C MPOCJIOAMH KaMEHHOI COJIM, a Jaslee — IpeHMYLeCTBeHHO COJIAHON. 
/KEHUA NePBOrO KOMIIJIeKca MO CBOeMY XapaKTepy ABJIAIOTCA MepeXOJHbIMH 
‘MMYULCCTBEHHO COWL HOMY HM, 3AHHMasI IPOMexKyTOUHOE NOOKeHNe, TAHYTCH 
sd MOJIOCOM MapaJIeMbHO 30HeE PasBUTHA TeppHreHHO-cybaTHbIxX MOpog. 
}M3BecTHEI B AkTIOOHHCKOM, Buuiramakcxom, AuruHcKom u MopryKcKoM 
Hax, a Takxxe Ha IOxHOH OmOe B palione Kapauyuryna. B KayecrBe npu- 
MOXKET OBIT MIpHBeeH paspes KyHrypa, OnucanHprii []. 1. ABspospim kK ce- 
oT AxtiwOuHcKa m0 p. JlsKyce. 3yecb BbIemneTCH HeECKONbKO HTONOrH- 
AX TOJI: BHH3y MpeoOlaqaor aHrHpHTbl C MaJIOMOIHBIMM TpocioAMH 
HHOM COJIM, BbIle BbIJeIHeTCA CBUTA KaMeHHOM COJIM C MpOCOAMM Mepre- 
IX [IMH WM aHrMpHTOB, 3aBepmlaeTcH paspe3 MepreNHCTbIMH rIMHaMH Cc 
VIOAMH Tulca, aHrHJpHTa MU MeJKO3epHNcTorO MecuaHHKa. 

| PUMePHO TakHe 2Ke OTMOKEHHA PasBUTbI Ha CeBepHoM GopTy IIpuKacnuiicKolt 
iMHbI — B Oacceline p. CaMapkKH u Ha BOJOpasyese pp. Kamenuk u Jlepxya, 
OKe, II0-BHJUMOMY, BAOJb 3allaqHoro Oopta BuaquHbl. B o6mux YepTax JIHTO- 
yecKad XapaKTePWCTHKa OIIMCbIBaeMOrO KOMIIJIeKCa OCTaeTCH IpexKHell, 
lapaqy C 9TMM CJleyeT OTMETHTh MH HeKOTOPOe cBOeOOpasHe ero. SJecb, 
YUMTeJIBHOM yaJleHHH OT Ypaula, IPOHCXOJUT 3aMeTHOe COKpameHve OObeMA 
= TrpyOocTH TeppHreHHoro MaTepHasa: COBepIIeHHO HCuesaloT 13 
e3a rpyOble H KpyIIHOSepHHCTbIe pasHOCTH NecYaHHKOB, BMeCTO KOTOPBbIX 
OaaeT TOHKHM PIMHUCTHIM MaTepHaJl; 3aMeTHY!O pOJIlb B BepXHelt vacTH 
‘ypa HauMHaioT HrpaTb H3BeCTHAKH HM MepreJIH, CJlaralolive, HalpHMep Ha 
eBCKOM Kylloye, BepxHue 70M. XapakTepHol OcO6eHHOCTHIO Cyleqyer CUH- 
TIOABJICHHe B paspese JOJOMHTOB B BHJe KaK pacCeAHHOTO BelllecTBa, 
HM WeJIbIX TpoOcJioes. 

1a 3allaquom Oopty I]pukacnHlickol BUauHbl pasBUuT CyIbPaTHbIi KOMIVJIeKC 
OCIOAMH KapOOHATHbIX MOpO. BTOT KOMIMVIeKC Pa3sBHT TMOOCOH BOJIb 
ru oT Cramuurpaya yo Ilyrayepa u Jabute Ha ceBep. B npedenax STOW 30HbI 
r. KampnuuHa mpoyeHo oKo0 400 M cepbix, OypbIxX HM roJlyOOBaTO-cepbIx 
IPHTOB, JOJIOMMTOB HM M3BeCTHAKOB, OOOralllaiwoulUuXcCA KBepXy TOHKHM TVIH- 
bIM MaTepHasiom. HeckoubKo ceBepHee, Ha MoBpnMucKol CTpyKType, BCKpbI- 
“A IIDHMepHO aHaJIOrMuHad TOMMLa HECKOJIbKO MeHbiel MomHOCTH. K ceBe- 
eTOKY OT CapaTOBa OTJIOx%KeHHA PpaccMaTpHBaeMOro allMaJIbHOrO KOM- 
Ca BCKPBITHI leJIbIM pxaoM cKBaxKuH. I. J]. Cauxep oncbiBaeT Cpe HUX 
3aTO-GeJIble IIJIOTHbIe THIMCbI C TOHKHMH TIpOcJIOAMH ToJLyOOBaTOH TJIMHBI 
oro MOTHOTO aHrugputa. Ha cBoye PaxMaHoBcKOli CTpyKTYpbI NO] WepMo- 
COM BCKpbiTa TOJIMLa Ceporo IJIOTHOTO aHrHA puta C MpHMecbIo JOJOMUTO- 
MaTepHala WM TOHUALMINMMH MpoclouKaMH TeMHO-Cepoit TJIMHBI. 

cA WeHTpasbHad wacrb Cepepuoro IIpukacnua ABssHeTCH OOAaCTbIO pasBH- 
IIPCHMYILeCTBEHHO CONMHOTO KOMIJeKca. [paHuubl ero pacmpocTpaHeHuA 
[eIAIOTCA TIaBHbIM OOpas0M Ha OCHOBaHHM aHasu3a reo*usMyecKUX MaTe- 
OB, a ero JHTOMOrMYeCKand XapakTepHcTHKa — IO JaHHbIM OypeHuA B TeX 
rKax, re OHO mpoBogunocn. Ilostomy coHHOM KOMIJIeKC NOKa3aH Ha CXEMe 
yuc.1)B BUJe NATH TOMbKO TaM, re ia 9TOTO uMeeTCA akTHYeCKHH MaTe- 
. 3flecb 2Ke CJleyeT UMCTb B BUY, YTO NOMHOCTHIO paspes KyHrypa B STOU 
STH He TIpolfeH UW, CJIeqOBaTeJIbHO, He H3y4eH. ’ 

leCb KYHrYp MOUTH Besse MpefcTaBNeH MOMHO TOMMel KaMeHHOM COJM. 
*KeJTOBATaA, OeqHO-romyOand uM Oenad, KpMcTammMyecKkand, MaCCMBHaA 
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WJIM HEACHOCJIOHCTad, TaBHbIM OOpa3oM XJIOpHaTpHeBad C HEOOMbION MpuMec 
KaJIHHHO-MarHe3HaJIbHbIX COeAMHeHHM, a HHOra HU OopaToB. YuacTKamy ce 
3arpasHeHa TI€CKOM HIM TJIMHHCTbIM MaTepHasioM. Boule coum sasleraeT Cy, 
cbaTHad Cepia, IpeAcTaBsIeHHad THNCOM C MIpOCJIOAMH TIMH, MeCYaHHKOB, 3aP 
COBaHHbIX H3BeECTHAKOB H JOJOMMTOB. OTO, Kak TpaBHlo, KaTpoK. Mort{Ho 
ero 110 CpaBHeHHI0 C COJIbIO HeBeJIMKa HM OOBIYHO YMeHbUIaeTCA OT CBOMa KYM 
K HepHdepuu. B wesioM Kak Ha ganafle, TaK MH Ha BOCTOKe COJIAHOM KOMIK 
ocTaeTCA MOCTOAHHBIM. OHaKO Ip paccMOTpeHHH Jake TOrO MaTepHala, KO 
PbIM MbI paciiOJiaraeM B HaCTOAILee BPEMA, HETPYAHO 3aMeTHTb Ha (POHE OOUE 
MOCTOAHCTBA B CcOCTaBe STOTO KOMMJIeKCa HaJIMuHe HeEKOTOPbIX XapaKTepH 
ocoOeHHocTelt. Ilo Mepe npH6mmKeHHa K Ypany u lOx*HO-OMOeHCKOMY TO 
THIO KOJIHYECTBO TpOCOeK H JIMH3 TeppHreHHOTO MaTepHala B COJIEHOCHOH TOF 
Bce BPpeMA yBeJIMYMBaeTCA, Ja WM CaM MaTepHasl CTaHOBHTCA Ooee rpy 
OO6JIOMOUHEIM. 

Tak, HallpuMep, BAOb 3anaquHoro Oopta IIpukacnulcKon Bnaqunel (Kpac 
apmelick, JlenuHck, Hopoy3exck MT. Jl.) BCKpbIBaeTCA TOMMLa UHCTOH, He 3arp 
HeHHOM TeppHreHHbIM MaTepHasiom cou. Jlalee K BOCTOKY, Mex]y *KevJlesHe 
poxHol mHHvel Caparop—Actpaxanb Hp. YpaJioM, B TOsIe COM NOABIAW 
TOHYaMIMe MpoOlwacTKH TIMHMCTOrO MaTepHaa. B tox*xHOM HW wro-BOCTOY 
yYacTH OMMCbIBaeMOH TeppHTopuH (Hopooboratuuck, UepHaa PeuKxa, Mak 
JIxamaHaray) B pa3pe3se KYHTypa NOABAAIOTCA MIpOCOM MeCYaHHKOB, KOBE 
MepaTOB HM KBaplleBbIX raJledHuKOB. Bce 3TO ykKa3bIBaeT Ha IpHOMKeHM 
MCTOUHHKY CHOCA, KOTOPbIM MHTaJ OOJIOMOUHBIM MaTepHasiom CeBepo-K acnuuicr 
o6lacTb mporn6anua. 

OmvcaHHblli XapakTep CMeHbI (ballMaJIbHbIX KOMIJICEKCOB HW H3MeHeHHe UX 
cTaBa C 3allayla Ha BOCTOK CBHJeTeJIbCTByeT O TOM, 4YTO B KYHTYpCKOe Bp 
rlaBHbIit HCTOUHMK CHOCa pacnosaraJicaA B Mpefelax cKaquaroro Ypaua, upu 
He TOJIbKO COBpeMeHHOro Ypasla, HO H eFo ObIBINeErO MpOAOJIMKEHUA K 10rO-BOCTE 
or OxkHO-OmOeHcKoro NOAHATHA UM K ory oT r. Acrpaxanu. CBuyeTeJbCTE 
STOMY CJIYKUT YCTaHOBJIeHHaA K Ory OT p. OMObI Takad xe MocMeqoBaTe 
HOCTb B IIPpOCTPaHCTBeHHOM pa3sMelleHHH HM M3MeHeHHM cocTaBa (alMaJby 
KOMIIJI€CKCOB, KaK HM B HemocpecTBeHHOH OnusocTH oT IOxKHOoro Ypana. OF 
BOMpOC lipefcTaBdeT OcOObIM MHTepec, TaK Kak Ppa3BHTbIe 3]}ecb KOMIVJIeE 
XapakTepHb! JIA OOpas0BaHHli NepeJOBbIX MpOrHOoB MH B YacTHOCTH JIA 60 
ceBepHbIX y4acTKoB IIpeqypambcKoro mporua. 

ConocTaBJIAA BEIBO[bI O MpOCTpaHCTBeEHHOM pa3MelleHHH alwasbHBIx 
MJI€KCOB C JaHHbIMH NO pacipesedenuio MomHOcTeli KyHTypa (cM. puc. 1), ¥ 
TPYAHO IpMuTH K 3aKMo¥eHHIO, ITO IIpe_ypabCKU MepesoBol porno, o6pa 
JAA B BUAe MNaBHOK Ayru IIpuKkacnulickyio BuaquHy, MpoomKascaA Ha JOl 
gana WU CIMBAaJICA C TepeOBbIM IIpOrMOoM, TAHYILMMCA Ha BOcCTOK oT Jlon6ael 
PasBuBasicA STOT MporMO B 9mOxy TepuwHHcKOli cKNaquatocru. EcrecrBed 
NONaraTb, YTO H CBASAHHbIC C HAMM CKJaqUaTble COOpy2XXeHHA, BO-IepBbIX, ABM 
foTcA TepIMHCKMMM M, BO-BTOPBIX, paclONaraiwoTcA B HelocpeAcTBeHHOL OF 
30CTH OT MOJIOCbI PAaSBUTHA TeppHreHHO-cyIbaTHOrO KOMIIIeKca — K BOCTO 
ot AKTwOuHcKa, 1oro-BocToKy oT ]OxHO-OMOeHCKOrO NOMHATHA HK rory | 
Actpaxanu. Tak »%xe Kak M Nepeyonoii nporn6, stu cOOpyXeHHA B BUJe Me 
HOH Ayru OOpamusior Pycckyio nuanpopmy c 1wro-BocToKa. | 

OTH BbIBOMb! COrmacyloTcA NONHOCTHIO c Mpeycrasnenuamu M. IT. KasaKok 
OTPaxKeHHbIMM Ha Cro TEKTOHMYeCKON cxeme CepepuHoro IIpuxacnua. . 

Mockosckuit HepTraHo wHcTHTyT Tocrynuan0 f 

um. HM. M. Ty6xuna .D VI 1956 — 
UMTHPOBAHHAA JIMTEPATYPA i 
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Jorsann AKkanxemun Hayk CCCP 
1957. Tom 412, Ne 4 


TP EO/JOLH 1 


®. ©. TYPAPH 


EHE3HCE ME3SOKAHHO30HCKHX CTPYKTYP IO)KHOH 4ACTH 
SANAJHO-CHBHPCKOH HH3MEHHOCTH 


(Tpedcmasaeno axademukom H. C. Ulamckum 27 VI 1956) 


TOrH UsyyeHuA TeopuswyuecKHMH MeTOJaMH, KOJIOHKOBbIM OypeHHem u 
MMH CKBavKHHaMH l0Ka ellje HeOOJIbIIOrO KOJIMYeCTBa Me30KaliHO30lCKUX 
bHBIX CTpyKTyp tora SanayHo-CuOupeKoli Hu3sMeHHOcTH (palionbl, pacrio- 
HHbIe 10)KHee HHH Tromenb — Tapa — HosocuOupck) no3BoAioT OTMe= 

UX CJleqyroulWe XapaKTepHble YepTHl. 

Hecmotps Ha claOyio H8yYeHHOCTh TeEKTOHUKH Me30KaliHO3OlicKOro Yexwla, 
Celi¥ac yCTaHaBJIMBaeTCA MpHypOveHHOCTbh OOJIbIIMHCTBa CTpyKTyp 3-ro 
Aka K KPYIHbIM IOJIOMKUTebHBIM CTpyKTypaM 2-ro nopayKa — To6oub- 
y, Cuaporopoycxomy, Bactoranckomy u yApyrum sanam. Tlpocrupanua 
JIbHBIX CTpyKTYp COBMaalor C MpOCTHpaHHeM BaJIOB, pexe CeKYT UX KyJU- 
2a3HO. 

MoulHocru OTOxKeHHH Me30KaHHO30K, Kak TpaBHJlO, yMeHbWaloTCA OT 
IbeB K CBOJY NOAHATHH. OfHako KoadiPuuveHTbl H3MeHeHHA MOLHOCTeH 
‘PasIMUHbIX BO3PpaCTHbIX KOMIJIeKCOB passMuHbI. MouHocTH OTIeJIbHbIX 
| OMMHAaKOBLI HW Ha cBOJe MU Ha KpbIIbaAX. M3BecTHbI cyYaH MeCHbLIMX MOLI- 
2M TOJIU, Ha Kpbllie CpaBHHTeJIbHO CO CBOJOM. 

-B paspese Me3OKaHHO30A JIOKaJIbHbIX CTPYKTYp NephdepHu tora HU3MeH- 
M, IpHMblKarolleH K Maseos0licKOMy OOpaMJIeHHIO, MasleOHTOMOrMyecKU 
HaBJIMBaeTCA pA MepepbIBOB B OCaKOHAaKOMNJIeHHH (OTCYTCTBHe MaseoleHa, 
OKHOe OTCYTCTBHe KOHbAKCKOFO Apyca KaMMaHa, aTCKOrO Apyca BO MHO- 

CKBaxKHHaXx). 

. YMeHbINeHHe YIIOB MafleHHA KPbIJIbeB CTPpyKTYp CHH3y BBepX HJeT C 
MyHOK cKOpocTbio. MHorve CTPyKTypbI OTYeTJIHBO BbIPHCOBbIBaIOTCA B BUC 
KJIMHAJIbHBIX MOJHATHH NO CaMbIM BbICOKMM MapKUpyYIOIuM TOpv30HTaM 
meoreHe Hi Jaxke Heorene (Mnatopckaa, PesoposcKaa, CapaTosckas, Kampii- 
Kad WU Wp.). Hexoropbpre cTpyKTypbI HMeIOT 3aMKHYTHIM AHTHKJIHHaJIbHbIM 
IKTeP JIHIIb B OOIee HH3KHX FOPH30HTAaX IoOpbl H MeJia. B TpeTH4YHbIX OTJO- 
AAX MM OTBEUAIOT CTPYKTYPHble (POPMbI THMAa CTPYKTYPHbIX HOCOB (AKOB- 
Kaa, OxTaOppceKkan, BopoOnesckan, JleOsxKuHCKasd HU Ap.). Orgembuble NOJ- 
[id (UKCHPY!OTCA reo:u3sH4eCKHMH MeTOJaMH JIMIWUb B CaMbIX HH3KUX POpH- 
aX Me30KaHHO30A H COBCe€M He OTpaxKeHbl B OoIee BbICOKHX TOpH30HTaXx 
IMHOBCKasl). 
. Ja HeEKOTOPBIX CTpyKTyp NO ceHicMHYeCKHM JlaHHbIM yCTaHaBJIMBaeTCA 
jeHHe NOJHATHA B pasMUIHbIX BOSPaCTHBIX KOMMJeKcax OTIO*KeHHK (Caprat- 
, MapbaHoBcKas Hu Jp.). 
. BoOuIbuIMHCTBO JIOKaJIbHbIX CTPyYKTYP PacMOJIOKeHO B 30HAX HAaHOOJIbIUAX 
(HeEHTOB W3MeHeEHHA TpaBHTallMOHHOrO TOA. 
|. Jina moKasbHBIX CTpyKTYp, pasOy peHHBIX ru1yOOKHMH CKBaxKUHAaMH (YHCIO 
X CTPYKTYp elle HesHavHTebHO) YCTaHOBJeHO HalMuve BUX Ape BbICTyMAa 
O30lcKoro (byHaMeuHTa, MpecTaBJIeHHOTO B OJHHX CJyYaAX HOPMAaJIbHO 
OUHbIMH Mopogamu (AKoBsJeBcKad MOWayb), B Apyrux — stpPpy3sHBHbIMH 
ysBepxKeHHbIMu (OxTsaOppcKkad, Bypsunckaa, bBowbuiepewuuckas M10- 
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wal), B TpeTbux — Meramopduyeckumu (Mmatosckaa, TatapcKas MJoulay 
Hanmuve B paspe3axX HeKOTOPbIX CKBa%KHH 3aMeCTHBIX YIJIOB NaleHHA MO} 
Me3030H, HCUesalOIWX BBepX HM BHH3 m0 paspesy (OmcKad, YBaTCKad CK 
2KuHbI, Caprarckad Wwowab), a TakKKe SHAYMTeIbHOe CMellleHHe CTpyKTyp 
OTJ@JIbHbIX MWOWLAaAX YKa3bIBaloT Ha OYeBHAHOe CYUIeECTBOBaHHe JIOKAaJIbH 
CTpyKTYp, He CBA3@HHbIX C YHACJIe@ZOBaHHbIM CTPYKTYPHBIM IJIaHOM. 

TlovcKOBbIMH MeTOJaMH BbIABJIeEHO B OOacTH OOb-MprpmuicKoro Mexype 
KpymHoe Bactworauckoe nojuaTHe 2-ro Nopsy{ka, YeTKO (PUKCHpyeMoe B Tper 
HbIX OTJIOKCHUAX, HO pacioOAKeHHoe B OG/MacTH riyOoKoro MOrpyXeHuA OT 
2K alOlUX CeliCMHYeCKHX TOPH3OHTOB IOpbl M HMKHETO Mea. 

IIpupeqeHHuble MaTepHavibl YKa3bIBaloT Ha TeCHY1O CBA3b BbIABJICHHBIX B ME 
KawHo30e 1ora SanaguHo-CuOupcKoH HM3MeHHOCTH MOJIOXKUTebHbIX CTPYKI 
2-ro u 3-ro NOpsAyKa C aKTHBHOM TeKTOHMYeCKOM 2KH3HbIO MONOJON naTHop 
WM He MO3BOJIAIOT CUHTATb UX TaCCMBHbIMH CTPpyKTYpaMu OcafOuHOrO MpoUexe 
Jenua. J] WaccHBHbIX CTPyKTyp He XapaKkTepHa IIPHypOYeHHOCTb K KPyIIE 
NOMHATHAM 2-ro TOpAyKa, TOra Kak JIA TEKTOHHYECKUX CTPYKTYP AJIMTeJbH 
PasBUTHA 9TA CBA3b ABJIACTCA He TOJIbKO 3AKOHOMePHOH, HO, 10 MHeHHIO He 
TOPbIX HcceqOBaTeseH,— reHeTHYeCKOH. 

Pa3mvUHad JJIMTeIbHOCTb OTHOCHTeJIbHOrO pOcTa He TOJIbKO COCeHHX | 
KaJIbHbIX HOJHATHU, HO HHOra ake pasHblX YacTeH OMHOM HW TOM Ke CTPyKTy 
(Capratckaa), pacnojloxKeHve OOJbUIMHCTBa CTPpyKTYp B 30HAX Hallps2KeHl 
PpaHeHTOB CHJIbI TAXKECTH (3OHbI pe3KOM CMeHBI JIMTOMOPMYeCKOTO COCTaBa MOj 
(byHaMeHTa), IIpHypOUeHHOCTh MOJIOXKUTCbHBIX MAPHUTHBIX aHOMAaJHH K CBE 
paqa noqHATHH — Bce 9TO TakKx%Ke yKasbIBaeT Ha CBA3b MHOFHX Me3OKahHos 
CKHX CTPYKTyp C HaHOosee MOOM.IbHbIMM 30HaMH (yHaMeHTa, KOTOpbie ABH 
OOaCTAMH pa3spAKH HallpAxKeHHH, BOSHHKABLUIHX B MpoOllecce CORKHOM TeK 
HHYeCKOH %KH3HH 9TOFO yYacTKa 3eMHOHM KOpbI. 

CreJoBaTesIbHO, OO6pas0BaHve MesoKaHO3OMCKUX MaT:OPpMeHHBIX CTPYKI 
2-ToO HW 3-rO NOPAAKOB Ha lore MOMOAON repWHHcKON nuaTpopMb! SanayHo-CuO6l 
CKO HH3MeHHOCTH HeJIb3A paCCMaTPUBaTb KaK CJIeEACTBHe MaccHBHOrO OOIeKak 
OcaqKaMM TlorpeOeHHoro pevibea; UX OOpas0BaHHe CJleyeT CUHTATb pes y. 
TaTOM aKTHBHOrO TeKTOHMYecKOrO Iponecca. [lostomy AA BbIpaOoTKH Me 
UKM NOMCKOB JIOKaJIbHbIX CTPyKTyp B }oOxRKHOK YactH Sanaquo-CuOupcKon Ht 
MeHHOCTH MOryT ObITb C YCMeXOM HCMOMb30BaHbI OCHOBHbIe 3aKOHOMepHOt 
CTPpOeCHHA UM pasMeleHHA TaKHX CTPYKTYp, YCTaHOBJeHHbIe B paloHax BOCTC 
Pyccxol natdopMpt. 


Tlocrynua0. 
26 VI 1956 
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PEOJIOIH ff 


é 
A. 11. HAHQWH wu B. M. HEPOJEHKO 


MAACTPHXTCKHE BEJIEMHHTbI YKPAHHCKON BHAJMHbI 


(ITpedcmasaeno axademuxom H. C. Hlamcxum 4 VII 1956) 


OOpalHbIH B NOCNeAHHe TOI MaTepHad TO BepXHEMEJIOBbIM OTIIOXKeHUAM 
AMHCKON BMaMHbI MO3BOIAeT HAMeTHTb Ooslee ApoOHOe, MO cpaBHeHuto 
MECTBYIONIMM, paciJleHeHWe MaaCTPHXTCKHX OTO*KeHHi. 
lwKHAA [pana MaacTpHXTCKOrO Apyca MpOBOAUTCA HaMH 10 NOsABJeHUIO 
MHeJII, ckaduTos (Acanthoscaphites tridens Kner., Discoscaphites con- 
(us Sow.) H HeKOTOpbIX ApyrHux (opM, Kak 93TO OblIO NpeqoxKeHO JA 
KO narpopmpr A. JJ. ApxanrempcKum (!). [loqo6Hoe noHuMaHHe OObeMa 
IpHXTa cCOBNaaeT C MpeACTaBJIeHHAMH COBPe€MeEHHBIX MOJIBCKUX, IWBeCKHX 
MeUKUX OnocTpaTurpados. K pasimunbimM cTpaTurpadwteckuM ypoBHsAM 
23a MaacTpuxTa YKpaMHCKOli BNAaUHbI MPHypOveHnbl pasMyHbIe Mpescra- 
mu poja Belemnella Nowak (?,°,°), KoTropble panee O6bmHO OTHOCHIHCb 
jwomy Buty Belemnitelia lanceolata Schloth. 
HWKHeH YaCTH MaaCTPHXTCKHX OTMOXReHHH BNayMHbI Ha JJecue, Celime, 
scelHHaX JI@BLIX IIPHTOKOB Ces. Jlonua(pp. Ockon, Kpacuas, Aliqap u ap.) 
OCTpaHeHbI CBOeOOpasHbie POPMbI, BUepBbIe OTMcaHHble B 1941 r. (7) nox 
HuamMu Belemnella licharewi Jeletzk. u B. desnensis Jeletzk. 
elemnella desnensis Jeletzk. (puc. 1, 8) — pocrp manueToBHAHbI, B IpH- 
SOJAPHOM YaCTH OYeHb TOHKHM; aJIbBeowa MewKasxi (1/;—*/, AJIMHbI poctpa), 
A, B NOMepeyHOM CeYeHHM OBa/IbHad; OUeHb XapakTepHo paspyienue 
SOJISpHOrO Kpax, KaK Y AKTHHOKaMAKCOB; Opioulnad WlesIb He COXpaHaertca, 
‘OUCHb KOPOTKaA; NepBblii BHAHMbIM pOcTp VWIMHHDbII. : 
elemnella licharewi Jeletzk. (puc. 1, 1, 2) — poctp nmanueTOBU_HBI, TOM- 
'B 3a{Hel TpeTH; asIbBeOa y3KavA, MeJIKaxn, HOTyOx«e, yem y B. desnensis; 
SOJIpHad YaCTb paspylllaeTcCA JIMCTOUKAaMH, KaK y AKTHHOKAMAKCOB, YacTO 
joflaeTca OOpasoBaHHe «eM» Ha CIHMHHOM cropoue (puc. 1, 2c); Opromnaa 
} KOPOTKad; MepBbIH BUAHMbIM POCTp AVIMHHbIM, TOHKHH. 
TH (pPOpMbI, U3 KOTOPbIX HavGosiee YacTo BcTpeyaetca B. licharewi, 3aKs04eHbI 
TUL MeJla MOILHOCTbIO BCerO HECKOJIbKO MeTPOB, B OCHOBaHHH KOTOpOTO 
IMU COJlepxKaTcA paccesdHHble (bocpopuThI, a Tak2Ke (peyKo) poctppl Bele- 
alla langei Schatsk. 
plue B paspese HayuHaloT MpeobsaqaTb THNMUHBIe Belemnella lanceolata 
.) (puc. 1, 4, 5), y KoTOpoh pocrp oTYeTMMBO JaHUeTOBHAHON dopMbl; 
sola ruty6oKaa (Gostee '/, AMHbI pocTpa), C yrIOM aMbBeOMAPHOTO KOHyca 
'7°; OpiouiHad Web AIMHHaA; NepBbili BUAUMbIM PpOCTP AMHHbIM, TOHKHH; 
sTaHHe poctpa useT HavOouee OLICTPO B 3afHeli YacTH pocTpa, Yem OOycIOB- 
JaHUeTOBHAHAaA dopMa sBspocoro pocTpa. 
Me BbIIMe OCHOBHBIM KOMIOHEHTOM dbayHbl GesleMHesm craHoBuTca Be- 
sila sumensis Jeletzk (4,°) (puc. 1, 6), OOmaqaroujan pocTpoM Mo4TH Mpa- 
10li WMAMHApMyecKoH opMbI, HeCKOJbKO BepeTeHOBHAHON B  CIMHHO- 
[HOM HallpaBJieHHH HIM CaGO KOHHYECKOM COOKYy; XapakTepHbl OTMedaTKH 
AX KPOBeHOCHBIX COCYJOB B IpHaMbBeOJIAPHOM YacTH OprowHOH CTOPOHbI 
a; ruyOuHa ambBeowbt Menee 4/; OOMeH AMHbI pOCcTpa, aJsIbBeOJAPHBI 
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yroa 17—19°; nepBbId BAMMbIM POCTp 3HadHTeBHO KOpOde, TEM y B. lanceol 

pOcT pOCcTpa IpOXOAMT OTHOCHTEbHO PaBHOMEPHO BO BCex ero Yacrsax. 
Hakouell, B CaMBIX BEpXHHX TOPH3OHTaxX MaacTpUXTa Y kpaHHcKou — 

Hapsjly c pavee oTMeyeHHBIMH B. sumensis 1 B. lanceolata, nospasetcsa Be 


Puc. 1. 1 — Belemnella licharewi Jeletzk., nH: B., r. Kynsaucx; 2 — 
TO Ke, H. B., CBaToscKuit p-H; 3— Belemnella desnensis Jeletzk.; 
H. B., oTTyfa xe; 4, 5— Belemnella lanceolata (Sinz.), °/5, c. Kppim- 
ckoe Ha Ces. Jlonue; 6 — Belemnella sumensis Jeletzk., °/g, orryya 
xe; 7, 8 — Belemnella nowaki Naid., orryya xe; 9 — nepexogquaa 
(bopma mexyzy B. lanceolata sumensis u B. nowaki, u. B., orryya 
Ke: @— BH] Cc OplouIHOH CTOpOHbl, 6 — Bu cOoKy, 6 — BUA co 
CTOPOHBI- AJIBBEOJIbI, C — BU, CO CHHHHOM CTOpOHbI, p — packou B 
CHMHHO-OprolHOn MOCKOCTH 


nella nowaki Naid. (pue. 1, 7,8), xapakTepusyiomlaics WHAMHApHyecKoli cop 
pocTpa; pe3KO BbIpaxXeHHbIMH Ha OpIouIHOl MW GOOKOBbIX CTOpOHax oTHeUaTK 
KPOBCHOCHBIX COCYOB; rIyOOKOM aJIbBeOJIOH, aNbBeOAPHbIM yruiom 21— 
AAMHHOK OprouIHO WWeNbIo, OCHOBAHHe KOTOpPOH MpescTaBAAeT BOJHUCTYIO 


UHIO, 4 KOHEI ero paciOJIOKeH Ha paccTOAHUun 7—9 MM OT BePUIHHbI aJIbBeO 
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0 KOHYCa; KOPOTKHM II€pBbIM BHJMMbIM POCTPOM, Kak y lpej{cTaBuTeseis 
ja Belemnitella d’Orbigny. 

Poctppi B. nowaki B nacrosmlee BpeMsA HalijeHbI B OOHaKeHUAX y c. Kppim- 
ro Ha Ces. Jlonue vu B OoKpecrHoctax r. Bopomuaosrpand. 
Tlo-BuyumMomy, onvcaHHble (pPOpMbI COCTABJAIOT CMHYIO BETBb PasBUTUA pola 
lemnella. Y qpepuux mpeyctrapurenel poga nepBblit BUMMBII pocTp AWHHHBIIL, 
IKHU. Y PopM U3 Goslee MOJOLIX POPH3OHTOB OTMeUaeTCH MOCTeMeHHOe COKpa- 
HHe ero Juiuubl (puc. 1, Jp, dp, 6p, 9p, Sp) u-ocOulee u3sMeHeHve XapakTepa 
OPEHETHYECKOTO PasBUTHA POCTPa; MOMBAIOTCA MHJIMHPHYeCKHe POCTPEI, 
TYOMAeTCA aIbBeOIA, YBEJIMIMBAeCTCH ANbBEOMAPHHIN YPOJI, BHYTPCHHUM KOHL, 
IOBAHHA OpPIOWHOH We OTOABHTaeTCA OT BEPLIMHbI aIbBeOJIbI, OONIee HHTeEH- 
3HO Pa3BHTbI OTMeYATKH KPOBEHOCHBIX COCYAOB H T. J., TO eCTb NOABJIAIOTCH 
A3HaKH, XapakTepHble jin poja Belemnitella. 

Han6Ooyiee pesKo NOBTOpHbIe GeJIeMHHTeIJOBbIe TPpH3HakH BbIpaxeHnbl y Be- 
amella nowaki Naid., a Taxxe y Belemnella arkhangelski Naid. (=Be- 
mitella americana Arkh.), pacnpocrpaHeHHoli B CaMbIX BbICOKHX CJIOAX 
ACTPUXTa TMwAaTPOpMb!, OTCYTCTBYIOWINX B YKpaHHCKOM BlaMHe. 

‘Takum o6pa30M, B MaacTpHXTCKHX OTJIOKeHHAX YKpaHHCKOM BMaMHbI 
eyaeTca cyulefyroulad BOCXOAAai NOCeOBaTeJbHOCTb OeJIeMHeJII: 
1. Belemnella licharewi (oven vacro), B. desnensis (peqko), BHH3yY MecTaMH 
(kve Belemnitella langei; 

2. B. lanceolata (ouvenb uacto), B. licharewi; 

3. B. sumensis (oveHb uacto), B. lanceolata; 

4. B. nowaki, B. sumensis, B. lanceolata (peyKo).- 


-MockosckHi rocyapcTBeHHbIit yHHBepCuTeT THocrynmuso 
um. M. B. Jlomonocoga 30 VI 1956 


| ILUTHPOBAHHAA JIMTEPATYPA 

: 

TA. J. Apxanreapcexkuh, O6s0p reonoruyeckoro crpoenus Esponelickoi Poc- 
| 1, lOro-zoctox Exsponeiicxoi Poccuu u mpumexammne uacrn Asuu, B. 2, 1926. 2 IO. A. 
‘euKxui, Toxn. AH YCCP,N2(1941), * 7. M1. Hat aun, Tp. Mock. reos.-pass. 
r., 27 (1952). 4J. A. Jeletzky, Neues Jahrb. f. Mineral., Geol. und Palaont., 
. B., H. 9 (1949). 5 Die Stratigraphie und Belemniten fauna des Obercampan und Ma- 
icht u. s. w., Beih. z. Geol. Jahrb., H. 1 (1951). § J. Nowak, Bull. de l’Acad. 
de Cracovie, cl. math.-natur., sér. B, Ne 6 (1913). 


lays 


Jloxaagm Anagemuu nayx CCCP 
| 1957. Tom 112, Ne 4 


B. Ml. CTEPJIMH u E. E. MATAYUEBA 


O BO3PACTE CAMbIX J[PEBHUX OTJIO)KEHMM FOPS! 
JIHEMPOBCKO-JOHEWKOFO FPABEHA 


(II pedcmaeaeno axademukom C. H. Muponosoim 28 VI 1956) 


[Iposoya cucremaTHyeckoe u3y¥eHHe CTpaTurpaduu u alluli Mesos0lick 
OTJIOKeHHU CceBepO-3aNaqHbIX OKpavH JJoHeuKOrO ckslaquaToro coopyxeH 
u J\nenposcKo-JJoneukoro rpa6eHa, Mbl BbIACHWJIM, YTO paspes Me303C 
CKUX OTJOKCHHH Ha3BaHHbIX TeppHTOPHH MMeeT PA CYMECTBCHHDIX OTJIMUL 
IIpOcTpaHCTBeHHad MPpHypOYeHHOCTh KOTOPHIX B OOJbIIMHCTBE CJly4¥aeB COBP 
ae C YCTaHOBJeHHbIMH TEKTOHHMYeECKUMH palioHamu STO OOmacTu (*)*. He 
Ooee OTUCTIMBO STH OTAHYHA MPOABJIAIOTCA IPH PaCCMOTpeHHH IOPCKUX OT 
2KeHHM, UTO yxKe ObINO OTMEUEHO JIA OTOMKEHHH BepXHeli IOpbl M Bepxuero 6¢ 
45), < 
He MenHee BaxKHbIe pa3sJIMUMA HMeCIOTCA HW MeEXKAY HMKHe- HW CpeHeIOpCKHl 
oTmoxeHuamMH J[HermposcKo-Jloneukoro rpadeHa, C OHO CTOPOHbI, UH 30k 
couleHeHua ero c JJoHeLKMM CKJIaqyaTbIM cOOopyxXeHuem —c pyro. Tf 
yalocb YCTaHOBUTb, YTO KOHTHHEHTAJIbHbIe OTJIOXKCHUA HMKHETO MH cpejHe 
sieHiaca, MOpCKHe OCayKH BepxXHero sleHaca, HHxKHero Oalioca u 30H Strenocer 
niortense u Garantia garanti BepxHero Oalioca, WIMpOKO pa3BHTbIe Ha CeBef 
3allayjublx OKkpawuHax JloHeykoro cksaquaToro coopyxeHHA, orpaHHyue 
B CBO€M PaciIpOcTpaHeHHH Ha 3aliayle IHHHeH, mpoxoy_ameH OT Hopo-MocKose 
Ha Tomy6oBky, HecKOIbKO BocTOUHee Kpacnorpagla u Jlamee Ha ceBep Mex 
BamkamMH WH XapbKOBOM, T. e. JIHHHeH, COBMaalolleli c 3alaqHOl rpaHull 
30HbI cousleHeHua JloHeyKOro cKaquaToro coopyxeHua c J[HemposcKo-Jloxe 
KHM rpaGeHom (°). 

Ha cocrapsenupix W.M. Amuvuyenko cdbalvadbHo-naneoreorpauyeckuXx Cx 
max (1954 r.) MopcKHe OTJIO%KeHHA BepXHero sleliaca MpOTArMBaIOTCA jaJle 
Ha 3allay OT 30HbI COuIeHeHHuA — mouTH JO IlontTaBb. Sanagquee Tlomtaspl, BIO 
qo [IpunyK, 10Ka3aH0 pasBUTHe KOHTHHEHTAJIbHBIX OTJIOXKEHUI BepXHero selac 
OTJO2%KeHHA HWKHerO Oatoca HW HHKHeEH NOMOBHHbI BepXHero Oalioca B MOPCK 
cbaltuax SIMHMYeHKO pacupoctpanseT Ha BcIo J\HenposcKo-Jlonenkyo Biajut 
(jo Kuepa u 3anayuee). ‘ 

B jelicTBuTeIbHOCTH, K 3aNajly OT 30HbI COUICHEHUA, B }OrO-BOCTOUHON Facil 
J{HerposcKko-Jloneukoro rpa6eHa, MexKY MeCTPOMBeTHBIMH OTNOXKEHUAI 
TpHaca H MOpCKHMM TIMHamMu 30HbI Parkinsonia doneziana Bepxuero 6aiio 
pachoJlararoTca CepOUBeTHble N€CUaHO-FIHHUCTHIe OTJIOXRKCHUA, CIOXMKCHHbIe Yep 
HOBAHHeEM KBapUeBbIX N€CUYaHHKOB, CepbIX H TEMHBIX YPJIMCTHIX PIMH Cc OTMeYAa 
KaMM pacTeHui, JIMH3aMu OypbIx yrueli. MonqnocTh 9THX OTMOKenUi KONeOME 
ex oT 8 Jo 130 M, cocraBiaad o6prmHO 30—5O mM. 

YkasaHHyl0 KOHTHHeHTaIbuyo Tommy VW. M. Amunuenko conocrapls 
C JIMTOJOPHYCCKH CXOAHBIMH OTOKCHMAMH HYXKHETO U CpesHero seliaca ceBept 
salaqHbix OKpawH JloHelKoro ckaaqyaToro coopyxKeHHs. 

,Ompeyenenve BOspacTa KOHTHHEHTAJIbHBIX OTNOXKeHUi OCHOBAHUA 10) 


B faibyelimem mbt 6yjem mpuyepxKUBaTECA IpHHATOrO HaMH TeKTOHMUeCKOrO pavor 
poBaHuA HW BHITeKAIONIHX M3 Hero HasBaHHii pervonos (3). : 
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aposcko-JloneyKoro rpadena npeycraBaeTcA BaxkKHbIM HOTOMY, 4TO Ha page 
OWLUXCA 3CCb CTPYKTYp OHM ABJAIOTCH rasoHocHbimMu. Vsyyenne Kapor- 
HBIX J[MarpaMM STOPO HHTepBala paspe3sa, MpOBeJeHHOe JIA WOrO-BOCTOUHOL 
14 \nenposcKo-JlonerKoro rpa6ena copmecruo c O. JI. Buspron, A. A. Map- 
foppiM HA. IT. Cenb, nokazasi0 BOSMOXKHOCTb cTpaTHpuKaLUn HMHTepecy toll x 
OTJIOXKEHHM Ha YeTHIPe NayKU, OOOSHAYeHHbIe CBepXy BHU3 GyKBamu A, 5, B 
[auka A npejcrapiena rivHvcTbIMH NecuaHKaMH H NecuaHucTbiMH rinHaMH 
JOCIOAMH CJIMBHBIX H3BECTHAKOB. Ona COracHO MlacTyeTcA Cc BBIIleslexKa- 
IM rIMHaMH 30HbI P. doneziana u c HeOObIIMM MepepbIBOM 3auleraeT Ha OT- 
‘eHuaAX Mauku 5. B ormoxwenuax nauku A nepeyro BCTpevaloTcaA MOpCKHe 
amMuHudepbl us poop Ammodiscus u Haplophragmoides (ompeyemenua 
M. Baauka). Iocaequee o6ctosteabcrBo B COueTaHHH C yKagsaHHbIMH ycuJlo- 
MM 3auieraHuaA TaukH A JaeT BO3MOMKHOCTh OTHOCHTD 3TH OTIIOKeHUA K 6a- 
>HBIM CIOAM 30HbI P. doneziana, mH60 CUNTaTb HX JeAbTOBLIMU OOpas0BaHH- 
BpeMeHH S. niortense u G. garanti, pasBuTbIMH B MOpCKHX (palluax K BOCTOKY 
Juenposcko-JJoneukoro rpadena. JLaa OKOHYaTeMbHOrO pelweHHA 9TOFO BO- 
ca MaTepHala ele HeocTaTouHoO. 

auka 5 cnaraeTcaA KBapueBbIMH MeCdaHHKaMH C OOYrIeHHBIM pacTuTebHBIM 
uToM. B nwxkHel ee YacTH HaOsOMaeTCA MOBBILIEHHOe COepKaHHe YPIMCTHIX 
TKOB H MpocsON OypbIxX yruieH HeOOMbIION MOMHOCTH. DTH OTMOXRKeHUA CO- 
HO IlacTyOTCA C HHKeJle*KallMMH KBaplleBbIMH TleCuaHHKaMH H TeMHBIMH 
CTBIMH TIMHaMH, OObeMHEHHbIMA B NaykKu Bu I. B toxHolt Kpaesoli wacru 
eHa B HM3ax nauKH J BcTpeyaloTcA HHOra TaibKU MeCTPOUBeTHBIX OPO 
aca HU Jake OOJOMKH rpaHHTOB JOKeMOpHMcKOrO OCHOBaHHS. 

Ms nuxkueli vactu uuTepecyromero Hac paspe3a E. E. Murayesoit Opi ompe- 
CHI oTnewaTKH pacrenuii Laccopteris polypodioides Brongn., Pityophyl- 
1 Lindstrémii Nath., Cladophlebis aff. fontainii Nath. 

Ilo 3axmoyenuio E. E. Murayesoi Laccopteris polypodioides uspecten 
“pe He1OpCKHX OTNOKeHHH Kppma 4 BOOOMIe OOLIYeH JIA CpeHelOpCKUX crop 
onpl. Ero mpucyTcTBue yKa3bIBaeTCH Tak»Ke B HHKHeM oOosuTe AHHH. 
yophyllum Lindstr6mii — Buy, WIMpoKO pactipocTpaHeHHBIi B cpeyHe- 
2pXHeropcKuXx d.iopax Espons. Ha reppuropuu CCCP on u3Becteu 43 cpesHe- 
cKHX OTO*KeHHU JlambHero Boctoka u AKyTuH HW BepxXHel ioppl CuOupn. 
dophlebis fontainii npusBoquTca w3 ropcKHxX oTNOxKeHHH Cpequei Asuu. 
TakuM O6pa30M, Ha OCHOBaHHH (IOpHCTHYeCKHX HaXOJOK BO3pacT BMella- 
HX CJIO€B OMpefemseTCcA KaK CpeHeIopcKHil. 

B cnoposBo-rblJIbleBOM KOMIIvIeKce OTNO*KeHHH Nayek 5, B u I cnoppi pesKo 
OONalaioT Ha MblIbUO (cOOoTBeTCTBeHHO, 63% Hu 37%). 

Cnopbl mpecTaBseHbl WallopOTHUKOOOpasHbIMH H MlayHamu. Cpeyu nanopot- 
<OOOpasHbIX MaCCOBOe paclipocrpaHeHue HMeIoT cmopbl cemelicrsa Cyathea- 
e (Coniopteris aff. jurassica Bolkh., C. notabilis Naum., Dicksonia gluta 
kh.), cnoppr cemeiicts Gleicheniaceae, Schizaceae (Lygodium, Aneimia), 
aginaceae. . 

Tibia MpescTaBieHa roMOCeMAHHBIMU HM XBOMHbIMH. Cpe rouloceMAHHbIX 
O6NalaeT cemelictso Ginkgoaceae (Ginkgo mutabilis Naum., G. subminor 
um.). [Ipwbua Kaccop Bennetitales, Cycadales scrpeyaetca B NOJYHHEHHOM 
mmuecTBe. XBOMHbIC C JBYMA BO3YIIHbIMH MeLIKaMM [IpeACTaBsleHbl pojamMu 
Jocarpus u Pinus. Mmeerca Taxxxe mbimbiia Podosamites. ; 
Ilo 3saxmouenuto [. B. UW pamKosott BpiiieonvcaHHbI CNOpOBO-MIbLIbUeBOu 
{TIJIEKC TIOUTH TOXRKICCTBEHEH CHOPOBO-IIbIWIbILEBbIM KOMIJI€KCaM M3 OTIOKCHHM 
Heit opbl 6OH3KHX K HaM palionos CramuarpagcKoro [loBomKps. 
VuuTbiBad pesyJIbTAaTb! CIOPOBO-IIbIIbIeBOTO aNasHusa H ONpefeseHuA OTHe- 
KOB pacTeHuit, cOJepxKalwe UX OTMORKeHUA, salerarollwe B OCHOBAHHH Opbl 
-BocTrouHoH uacru Ji HemposcKo-JjoneuKoro rpadeHa, CileqyeT CUHTaTb He 
BHee HWKHeErO Oalioca. 

Ilpumepno k sanayy oT muHuM Kanes — Cmesoe anTOMOrMyeckH CXOHbIe KOH- 
[CHTAJIbHbIe OTJIOXRKCHUA IOPbl, UMCA B MOMoUIBe Te He NeCTpOUBeTbI TpHaca, 
vw B1oro-BocrouHol actu J[HempoBcKo-JloneKoro rpadena, Tepe KpbIBaloTcA 
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y2xKe MOPCKHMH OcajKaMH HMKHerO KeIOBeA. BospacT UX 3ecb JOJKEH OF 
JeNATBCA B mpeflemax Bepxu Galioca — Gar. 
HameyaeMaad.TakuM O6pa30M MUrpallHA KOHTHHEHTAJIbHBIX (hallHu cpey 
IOPbI B HallpaBJIeHHM C 10rO-BOCTOKa Ha CeBepoO-3anayl CBA3aHa, NO-BHUUMO 
C oco6eHHOCTAMM reosloruyeckoro pasBuTua J|HenpoBcKo-JjoHeyKoro rpa6é 
B IOPCKOe BpeMA — HaJIMYHeM CMeINaBIUIMXCA B IIpOcCTpaHcTBe HM BpeMeHH 
OTHOCHTeJIbHbIX NOAHATHM MU ONyCKaHHH, OPpMCHTHpOBaHHbIX MepHAMOHaT 
HM cyOMepuyqHOHaIbHO. 
TloyyeHuble JaHHble BHOCAT TaK2Ke HEKOTOPbI€ KOPPeKTHBHI H B CYINECTB 
me mpeycrapuenua o J[HemposcKo-Jloneukoli BnayuHe, Kak O OONacTH Oca 
HaKOIJI€HHA C MOCTOAHHBIM PacHOJIOReHHeM B TeYeHve IopcKOrO Tepuosa 6¢ 
rOBbIX 30H BJOJIb OKpavH Biaquubl (?). 
OTH aHHble YaCTHUHO TOATBepXKawoT Hawe 3aksmoueHHe (4) O npeobma 
lolleH MepHMOHaIbHOK Hu cyOMepHAMOHAIbHOH OpHeHTMpoBKe (baluaspt 
30H STOrO BpeMeHH JIA CeBepo-3anaqHbIxX OkpaHH JloHeuKOTO cKJaquaToro 
OpyxeHua u J\Henposcko-JloneuKoro rpaGena (°). 
YkpaHucKoe oTfemenue Bcecorwsnoro Tlocrymuao 


Hay4HO-HCCIeMOBaTeIbCKOrO HeTAHOrO 28 VI 1956 
reooro-pasBeOUHOrO HHCTHTYTAa 


HWMTUPOBAHHAA JIMTEPATYPA 


1 Atnac mHToNoro-pauuMabuBIx cxem PyccKoli maT popmpl, u. 2, meso30ii, 1953. 2H 
Kauckui, B.T Maxpugun, B. T.Crepaun, Yu. 3an. Xappk. roc. Ye 
13 (1956). * UW. 10. Jlankun, B.T Crepauun, JIAH, 108, Ne 1 (1956). 4 By 
Crepaun, TAH, 97, 5 (1954), 5B. T. Crepaun, AH, 104, NM 5 (1955) 
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Hokaayn Akafemunu nayxr CCCP 
1957. Tom 112, Ns 4 


rEOJOrH A 


r. H. TEOXOPOBUY 


O KJIACCH®HKAUHH MECUAHHKOB TO REUWECTBEHHOMY 
COCTABY OBJIOMOUHbIX 3EPEH UW ILEMEHTA 


(I]pedcmasaeno axademuxom H. C. Iamcxum 16 VII 1956) 


Hacrosimad craTha Hallicana B pesyJIbTaTe H3yYeHHA aBTOpoM masmeosoit- 
X necuaHHKoB Ypaa, Pycckol naarpopmpl Hu MunycuucKoro MexKropHoro. 
rua. 

O COCTaBy Cpe MecuaHbIX NOpO HaMeyaeTCA TpH eCTeCTBEHHbIX reHeTH- 
ux psa: A) HOpMasbHo-ocagouHble, b) mupoKmacruyeckue, B) cmemaHuple. 
padote 1950 r. MbI MoKa3asH Weecoo6pasHOCTh BbIeIeHHA cJleyIouUx 
Tl M€CYaHHKOB MO CcOCTaBy OOJIOMOUHBIX 3epeH: 1) MOHOMMHEpaJIbHBIe, 
OMMUHepambuble, 3) NOJHMMHepamtbHbIe, 4) nomwuMuKTOBbIe. IlecuanuKu 
efHei Ppylllbl, KaK COCTOAIMHe H3 ABHbIX OOJOMKOB NOpoOk H OGJOMOUHBIX 
€PaJIbHbIX 3€peH, MOXKHO Ha3BaTb TaKXKe MHHEPaJIbHO-MeTpOKNAaCTHYeCKUMH. 
a3BaHHe NOJIMMUKTOBbIe TeCuaHHKH He COBCeM yJla4HO, TaK KaK 3TH TMec- 
KH MOryT ObITh MpOAyKTaMH KaK MHOTOKPaTHO"O, Tak HW OJHOKpaTHOrO aKkTa. 
menua. Mx npaBuabHee HMeHOBaTb CMelaHHbIMH WJIM MHKTHTOBbIMH Tec- 
uKaMu. 

IIpu knaccubuKkalluv WecuaHHKOB M0 BellleCTBeHHOMY COCcTaBy HeOOxojMMO 
TbIBATh TakiKe XapakTep WeMeHTAa, KOTOPbIii MOKET ObITh TeppHTeHHBIM Te- 
OBbIM (T. €. COCTOMMMM H3 Oomee XHMHYCCKM M3MeHeEHHOTO UM TOHKONepe- 
roro MaTepvasia, 4eM OOJIOMOUHBIe TecuaHble (HM aJIeBpHTOBbIc) UacTHUBI) 
- X€MOFCHHbIM; NOCeHHM THM IeMCHTa MOXKeET HIM BO3HHKaTb B mporecce 
AMCHTOreHe3a, HIM SABMIACTCH aYyTHTeHHbIM JMareHeTHyecKHM (nepHoya: 
reHe3a ocayKa) Wu INHreHeTHYecKHM. HakoHell, B WeMeHTallHH MecuaHHKOB 
SyiO pOsb UTpaeT KBapl, paspacTaHHA WIM, UHave, HapacranHua — perene- 
Mu (M3pe[Ka aHaOTH4Hble AYTHTeHHBIe MOJeBbIe WNMaTbI), CO3alollu BeCbMa 
MKHe KBapUMTOBUAHbIe PpasHOCTH MeCYaHMKOB BIIOTb AO KBapUMTOB. 
Mcxoqai v3 HaKOMMBIIMxXCA (PaKTHYeCKMX MaHHbIX M BbILIeH3OXKECHHBIX CO- 
@KeHHi, MOXKET ObITh IpeIowena cleLyloulad KNaccHpuKaluA NeCdaHHKOB. 
my. 1). 

[lol Ha3BaHHeM KBapI[HTOBHAHBIX TecUaHHKOB OObEAMHAIOTCA TeCdaHuKH 
PEMHHCTbIM I[eMeHTOM, B cocTaBe KOTOpOoro cyl\ecTBeHHy10 — OOVJIbILLy!O 
b urpaeT KBapueBbiii WeMeHT paspacTaHuA (MecuaHMK-KBapUMTbI) WIM OH 
AeTCA ABHO FOCHOACTBYIOULMM (KBapWHT-MeciaHuKH). ITO coBooOpasoBanne 
HOrHYHO OpMupOBaHHIO HasBaHHli: MeCYaHK-aJIeBPOMT Js CHAbHO 
BPHTOBOFO lleCUaHHKa HJM aJIeBpOJIMT-MeCuaHHK IA CHJIbHO MecuaHOro auleB- 
UTA. 

Heo6xoumMo 0c060 OcTaHOBUTbCA Ha TecdaHWKaX C WeMeHTOM B OCHOBHOM 
TOHKOMepeTepToro HM XHMMYeCKM W3MeHeHHOTO TeppHreHHOro MaTepHasa. 
JM 9STHX MeCUaHHKOB cJleqyeT OXapakTepMs0BaTb — rpayBaKKH, aPKO3bI, 
buTbl Hu Tybl (caMMUTOBBIe). ; 

ApKO3bI, KaK BUHO H3 KMaccu(pHKAaMOHHO CxeMbI (CM. TaO.l. 1), npuHayse- 
OOLIUHO K NOJHMMHepasbHbIM, a He K MOJIMMHKTOBBIM HJIM TOUHEe MHKTHTO- 
, HecuaHHKaM: OHH COCTOSIT U3 OOMOMOTHBIX 3epeH KBaptla (25—75%) u noue- 
 qumaTOB — KasiMeBbIX HIM KaJsIMHaTpOBbIX H KUCJIBIX MJarvOKJa30B 
—75%), OTUAaCTH COL HU ruypocsiwoy (5—25%), a uHOorga TaKxKe kaOJIMHUTAa 
6OJIbIIOTO KOMH4eCTBA MEJIKUX OOJIOMKOB M@JIKO3ep HHCTHIX rp AHHTOB, PHeHCOB 
calounEIx nopoy. IIpH 3HauHTeJIbHOM COfepKaHHn OOOMKOB MeTaMop(u- 
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YeCKHX MW OCaOUHbIX NOPO WIM U3BepKeHHbIX MOPOA COOTBETCTBYIONIMK nec 
YaHUK MOKeT ObITb Ha3BaH MHKTHTOBbIM («NOJIHMHKTOBbIM») apKO3OM. 
Tpayspakku — paciipocTpaHeHHbifi THI MUKTHTOBBIX («MOJIMMAKTOBBIX» 
WIM MMHepaslO-MeTpoksacTHuecKHX TeCYaHHKOB, B THIMMUHBIX ciydas 
3eJIeEHOBAaTO-Ceporo, Ceporo, TeEMHO-Ceporo, Cepo-3eeHOrO MH rosyOOBaTO-cepo 
WBeTa; OJHaKO HM3BeCTHbI rpayBakKM %eToro, 6yporo u Apyrux uBeTos. Ha 
3BaHHe rpayBakKH ObIIO MpeAMOXKeHO JIA THNMIHbIX 3eJIEHOBAaTO-CepbIx, TEMHO 
3eJICEHOBaTO-CepbIX HW CepbIX pasHocTeH. XapakTepHad YepTa rpayBakK — mipe 
o6ulaaHve B UX COCTaBe OOJOMKOB pa3sIMUHbIX NOpo, (oT 25 yo YVD—100%) 
Goble YaCTbIO H3BeP2XKeHHbIX OCHOBHbIX MIM CpeHUX, Yale sdPpy3HBHBIX 
WM MeTaMop(WyecKUX, HalWyve TONeBbIX MaTOB (qo 25%), kBapula (qo 25% 
HW cog (HO 25%). [Ipu cojlep2kanuu KBaptia Gostee 25% MO2KHO TOBOPUTh O KBap 
WeBbIX TpayBakKaX; aHaJIOrHYHO BBbI,eAIOTCH TMarMOkMasoBble rpayBaKKu 
B caly4aix peskoro mpeo6aaHuA OCHOBHBIX HW CpeHHX H3Bep2KeHHbIX — OCO 
OeHHO adiy3HBHbIX—NOpOA MbI HMeeM JeJ1O c SPipy3HBHbIMH rpayBakKaMu (op 
UPHTOBLIMU, AHaOa30BbIMH, AOJICPHTOBbIMH, MeJadupoBbimu u T. 1.). CyOrpay 
BaKKaMH, B OTJIMUME OT AaMePHKAHCKHX ABTOPOB (MOHHMAIONIUX NOX HAMA rpay 
‘ BAKKH C OTHOCHTeEJbHO HeOOJIbINHM KOJIMYECTBOM OOJIOMKOB HOpOd), Mbl HasbiBae 
necYaHHkW TpayBaKKOBble TO COCTaBy OOJIOMOUHEIX 3epeH, HO CI[eMeHTUpO 
BaHHble HallesiO XCMOreHHBIM MaTepHaJIOM. 
AnanorwuHo STOMY cyOapKO3aMH HJM apKO3OBHJ{HbIMM TecuaHHKaMH Mb 
HMeHYyeM TleCYaHHKH apKO3OBbIe M0 COCTaBY OGJOMOUHBIX 3epeH, HO CIIEMeHTH 
pOBaHHble HalleiIo XCMOreHHbIM MaTepHasioM. Mexyy apko3aMu 4 rpayBakKaM 
BbIeMACTCA TPOMeXKYTOUHbIM THI apKO3OBO-rpayBaKKOBbIX HM rpayBaKKOBO 
apKO3OBbIX TlecuaHukKoB. CyOrpayBakKM aMepHKaHCKHX aBTOPOB, T. e. rpayBak 
ku c 10—25% o6n0MKoB NOpof, OTHOCATCH HAMM K rpayBaKKOBHHbIM Mecta: 
HUKaM, KOTOPble MOY? NIpHHaVexKaTb K PasJIMYHbIM THIAM MHKTHTOBBIX Tec: 
UaHHKOB. 
[pyntia KBaplleBbIX Me€CuaHHKOB, OOOMOUHbIe 3epHa KOTOPbIX He MeHee Ye 
Ha 90% NpuHaexaT KBaply, CBA8aHa NepeXOAHBIMH THMaMH c rpynmok cyOap- 
KO3OBbIX leCUaHUKOB: 1) sTO — Tak Ha3bIBaeMble KOMMFOMMKTOBBIe» HJM, TOUHEE,| 
KaJIMINMaTO-KBapleBble MeCiaHHKH C pesKHM UpeoOlaqaHHem KBapua (75 
90%) Haq NomeBEIMH tuMatamu (25—10%); 2) kanuumarTo-KBapleBble MecuaHHKE 
CO 3HaYHTeJIbHBIM COJepKaHeM KaJIMiMlaTa HM XCMOreHHbIM LCMCHTOM Ha3Ba 
HaMM apKO3OBHAHbIMH — 9TO Obi OMMMHEPaJIbHble CyOapKOsbl. : 
Tydamu (mcaMMHTOBbIMM) MbI HMeHyeM OObIYHO JIMTHPHUMPOBAaHHble BYNKA 
HMWeCKHe TybI B OCHOBHOM IICaMATOBOM pa3MepHOCTH, a HMeHHO AMTM@HIMpO- 
BaHHble BYJKaHM¥eCKHe (MMPOKMAaCTHYeCKMe) MeCKH, T. €. YMCTO MMpOKMacTHe 
yecKHe TecuaHHKH. a 
Boouye cpequ ByikKanwyueckux Typos u TydpuToB, MOMuMO OOBMHOrO UX 
AeeHAA 10 COCTaBYy OOJIOMKOB (Ha NOpdupuTOBble, aHAeSHTOBEIe HT. 11.), cue qyes 
Pa3IM4aTb pasHOCTH MO pasMepy MpeoS/afawuluxX MMpoKsacTM4eCKUX YacTHI, 
a MMe€HHO: a) ByJIKanwuecKHii renew (d <0,01 mM), nepexogamuit pH MMTHpUKA 
IMM B MeMMOBbI Typ HH NeAMTOBbI (aleBpuTo-nenuTOBBIM) TydpuT; 6) Byd- 
KanMyeckui anesputT (0,01—0,1 mm)—>auespory u asespuTosprit Typur; 
B) ByIKaHMyecKkHit ecoK (0,1—2 MM)—>ncammotyd u mcamMuToBpIit Tybpurt; 
r) By IkanMueckuit ncepur (d >2 mm)—sricesoryd u TICePUTOBLI TypurT; A) ByIKa 
HMYeCKHM armomepar (tcedur + Ap. @pakuun)—> arnoryh u arvlOMepaTOBbIii Tyd@- 
cur. 
Typuramu u tydputospimu mecuanuKamu Mb, caegya M. C. IlIpenosy, 
WMeHYeM NOpokbl C mpeoOsaqanuem (TydpuTet — Gonee 50% u yo 75—90%) 
WIM SHAYTeIbHBIM COfepxannem (TypbuToRpIe necyanuKH — 10—50%) mupo= 
KJlaCTHYeCKOTO MaTepHasia. } 
B 3aBHcHMOCTH OT TOPO, KaK IIpOBOAUTb rpauHlly Mexyy Tydiburamu u Tyda~ 
Mu OKoN0 90 un 75% mHpoKmacTHyecKoro MaTepuama *, pe3KO MeHACTCA COOT- 
* HeoOxoquMO OTMETHTb TpyAHOCTH, BOSHHKaIoNLHe HepeqKO IIpH onpeszenenuu npoueHt- 


Horo COAepRAHHA MHPOKMACTHYECKOrO MATepHasa B JIMTOKMACTHYeCKUX TYPax (HEKOTOpPbIe aBTOPEE 
OTHOCAT HX Nake K TydduTamn). 


122 


Ipynnbt ro Beujectsex- 
HOMY cocTaBy 
OGJIOMONHBIX 3epeH 


fa. Monomuuepanbupie 
llecdaHHKH (O6sO0MOg- 
Hble 3epHa OKATAHHbIC 
UM MOvlyoKaTaHHble) 


16. Moxomunepapnpie 
MOHOMeTpoKMacTHue- 
ekue necuaHMKu 


Tenetuyeckue pabi 


HOPMaJIbHO-OcafOUHble MecianuKu (A): mupoKmacTHYecKoro MaTepHasia MeHee 10% 


A. Ksapuespie 
a) KBaplHTEt 
6) KBapUHTOBHAHBIe NectaHuKA 
B) \C OOBIMHBIM KP€MHHCTHIM WeMeHTOM 


Tr) € OObIMHBIM HEKPeMHHCTEIM WeMeHTOM 1) KapOOHATHBIM (H T..1.), 2) rIMHUCTHIM 


A) CO CMelIaHHbIM WeMeHTOM 


b. Kpapienpie, C Hes3HaYHTebHOH, HO 3aMeTHOH mpHMecbIO (m0 5—10%) apyrux MHHepasiOB (MoweBLIX 


INaTOB, CIO HT. 1.) 
a) KBapl.HTOBHZHbIe 
6) C OOBIYHEIM KPEMHHCTBIM LeMeHTOM 


B) € HEKP€MHHCTHIM (KapOOHaTHBIM, TAHHHCTBIM) H CMeUIAHHBIM IleMeHTOM 


B. H3pecrHaKkoBble (MOJOMHTOBBIC) NeCuaHHKH HJIn 


OGJIOMOUHEIe NeCwaHUKOBHe USBCCTHAKH (OIOMUTEI) 


C xXeMOreHHBIM WemMeHToM (OO6jIOMO4HBIe sepHa 
Goble yacTbiO: MONyoKaTaHHble) 


I. CuauuusmTospie (3epHa MOryT ObITb H yrso- 
BaTble) 


TmaBHbimM O6pa30mM c TeppureHHbIM ¥ OObIUHO. C1a60 
PaSBHTHIM WeMeHTOM (O6OMOUHBIe 3epHa GOVIb- 
wei YaCTbIO WH YacThio yrsOBaTHie) 


CHIUIBIHTOBEIe (3epHa MOryT OHITb MH yraoBa- 


Tbe) 


Ta6Oanna 1 


NHPOKMacTHUeCKH-OCaou- 
HbIe NnecuaHHKu (5) 


NUpOKMacTuyecKHe NCaMMUTHI 
HJIH TcaMMUTOBbIe TY bl; OObI4HO 
c TyY*oreHHbIM IlemMeHTOM, 
HHOra UH KpeMHUCTbIM 
HJM THHHCTHIM (B) 


IlcamMuTosnie BUTPOTY OBI 


IlcamMutospie KPHCTaJJ10~- 
TY@e (?) 
(penKue) 


2. BYuMHHepaJIbubte Tec- 
qaHHKY (OONOMONHEIE 
3epHa OKaTaHHble HIM 
nowlyOKaTaHHEle) 


A. KanuuinatTo-ksBapilepble C pesKHM lpeodayza- 
Hem KBapua | (7o—90%) 
a) KBapuaTonomo6uEle) (cy6apKosp Tleruyxona) 
6) C O6bIUHEIM IleMeHTOM 
b. Kasuuinato-Kgapuesbie (apko30BAZHbIe Mecua- 
HHKH HH OHMHHEepaJibHble cy 6apKosbl) 
a) KBapuaTonOs0GHEIe (cyOapKosH Merun2KoHa) 
6) c OObITHEIM 1leMeHTOM 
B. Cmogucto-KBapteBbie 
a) MYCKOBHTO-KBapleBbie 
6) 6HOTHTO-KBapueBLIE 
I. [naykonwto-Kpapiesne 


Kasuuinato-KBapueBble C TeppHreHHbIM HW 4aCTbIO 
TePpHTCHHEIM Ca6oOpasBATHIM WeMeHTOM pH 
3Ha4HTeCIbHOM CojepxkaHHu KasMnaTa — 
apkKoO3bl 6uMUHepaJIbHEIe o 


IIlcaMMUuTOBHIe BUTPOTY bi 
(peakue) 


IlcammMutTosbie KpHeTamnoTy dpi 


3, Nomumunepanbunie |CyOapkosbi 41M apKOsOBUAHbIe MeciaHuKn (KanuuI- |ApKOSbI (KanHIUnaThl H kKucable NuarvoKa3sbl) |Tyddutospie Tydourpi I. IlcamMutoBLe KpucTaw0- 
necqaHHKH (O610M04- waThl (H KuCIEIeE MNarHOKsasEl, WeMeHT — | a) NOeuIMaTO-KBapleBHe , | Wecuanuxu (nu-| (mMpoKnac-| Tydbl (KpucTammoKsacrH4e- 
Hbie 3epHa Oompmeli WacCTbIO KBapil paspacTaHua) 6) KBapll-nomemmaTorne ! poKslacTHKku |THKH Oosee cKHe) 

YacTbio MONyoKaTaH-| 4) NONewInaTO-KBapleBble B) €JOAUCTO-NoNeWINaTO-KBapileBble oT 50 n0 10%) 50%) a) KBapll-noslewmaToBnie 
Hbie HM yrsoBaTHIe)| 6) KBapll-nOmeuIMaTOBEIE YP) CUO LHCTO-kKBapleBO-NONeWINAaTOBbIe 6) UApoKceHo (amdu6o06u0- 
B) COLHCTO-NogemmaTO-KBaplleBbie MycKoBuTOo-6H0THTO-KBapneBbie THTO)-lJlarvokasoBble 
| T) CMOHCTO-KBaplleBO-nomelwnaTOBble Opyrue B) MMpoKceHo-nwmarvoKna30- 
MyckKOBuHTO-OHOTHTO-KBaplieBbie BbIe) 
TnayKOHUTO-noOeWINaTO-KBaplleBble Il. MeammMutosrie’ BuTpoKpHc- 
Ipyrue TasNOTy ppl 
a) BHTpoUsarvoKna3oBbIe 
6) MeBUTpONNaruoKaso0BbIe 
Ill. Mcammurospie BUTpoTydpl(?) 

4, Muxrurospie (,nonu-| I a) cy6apKo3bI MHKTHTOBEIC Te a) apROSEI MHKTHTOBBIe Tyddutrospre | Tydduret | JIavokmacruueckue uw GMeliaH- 
MHKTOBbIe“) HH MH- 6) cy6rpayBaKku KBapleBbie 6 ‘ 1ecuaHHKH 1) rpayBak-} Hble (JacTHIO THCTOKMacTHIGe- 
HepaJIbHO-neTpoKksa- B \cyOrpayBakKku (co6cTBeHHO) THNHUHBIe ) TpayBaKKOBO-apKOSOBbI€ H apKOSOBO- 1) TydduToBple} KoBbIE CkHe) ICaMMHTOBHIe TYPbI 
eruueckue necuanuxu| |! ¢ r) cyorpaypakKku maruoKs1a30B ble PpayBakKoBble MeciaHHKu (rpayBaKKO-| rpaypaxxu |2) apKoso-| a) adbdbysuBHo-nmaruoKsa30BHIe 
(us OOOMKOB passHy- i) cyOrpayBakKu sdpby3uBALie BARBIE NecdaHHKH) 2) TyduroBkie| BEE 6)  sddbysusno-BuTponsaruo- 
HbIX TOPHHIX mopon e) sbdy3uBHO-naruoKasoBble WeciaHuKH B) rpayBakKu KBapileBbie f apKO3EI 3) cunuuH-| HKaas0BbIe 
H MuHepaioB pasHoH| Ill  2x%«) sppbysuBHo-nomemmnaTo-KBapueBLe HD tpey Bene (co6cTBeHHO) THNH4HEIe: 3) upoune Tyd-| ToBBIE B) adtby3HBHO-7eBuTponarHo- 
eTeneHu OKaTaHHOcTH, necuaHHKHu ll , U3Bep2K €HHO-MeTaMopuyeckHe (buTosEle nec-| uu cunH-| KlasoBEIe 
HO B OOnbUIeH Hu B 3) CHJIMUMTO-NoneuMaTO-KBapleBbie mec- 2) H8BepxKeHHO-OcanOqHEIe YaHuKH I{MIUTOBHIe| T) WMTOKacTH4eckue TYdbI co 
B3HauHTeIbHOH 4aCTH YaHHKH 3) Ocano4Ho-mMeTamopbuyeckue HT. S3HAUHTeJIbABIM y4acTuem 

4) cmemlaHHble By IKaHM4eCKHX BBIOpOCOB 


nomyOKaTaHABIX WI 
YrJIOB gTEIX) 


H) CHJIMUHTO-KBaplleBhle H KBapleBO-CHJIH- 
WHTOBbIe TecuaHHKH 

K) CHJHILMJIUTO-KBaplieBbie U KBAapleBO-cH- 
JHUWIBTOBbIE NeCkaHHRH 

1) CHIMUMIMTOBHIe HecuaHuKH (43 OO0M- 
KOB PpaSAHUHbIX KBapUMTOB H KPeMHHCTBIX 
mopon) - 

M) MeTaMOpdH4ecKHEe MHKTHTHI (ra. OOp. 43 
O6JIOMKOB MeTaMopu4eckux CaHileB) 

H) cy6rpayBakkH A Apyrue MHKTHTOBLIe 
NeCuaHHKA C NPHMeCbIO NHpOKMAaCTUKH 10 
10% 

0) Apyrue 


| 


AH, 1, 112, Ne 1, Teonoposuy 


AH) TpayBakku NwarHoKnasoBHIe 

e) rpayBakku sddysusube (HabasoBble, 
MejlaupoBhie, NOpdupuToBble u T. M1.) 

*«) [payBakku aby 3uBHO-lNarnoKAasoBble 


8) asdbySHBHO-apKo3oBHIe NecdaHHKH 

H) CHJIHMHTO HH CHIU IHTO-apKOsOBBEIe 
necuaHakH 

K) CHIHUHTO HJM CHJIMILIMTO-KBaplieBo- 
novlewmmaToBhle mWecuaHHku 

1) CHABMHTO AIH CUIHIBIHTO-lNaruoK ta- 
SOBble NecyaHHKu 

M) MeTaMOpduuecKkHe MUKTHTOBbIe mecuda- 
HHKH (rl. O6p. 43 OOMOMKOB MeTaMopdu- 


Ill, 
IV 
v 4YeCHHX CJ1aHUeB ) 


H) FpayBaKkH H jp. MHKTHTOBHIe rWecua- 
HUKH C MpAMecbio nHpoKsacTuKK no 10% 
©) mpyrne 


| 
| 
| 


OcanOuHHIx nNoOpoy, 

) WMTOKNacTHYecKHe TYPH co 
3HavHTeJIBHEIM yuacTuem 
By JIKaHH4eCKuxX BHIOpocoB 
HHTpy3HBHBIX H MeTamMopdu- 
yeckux mopoa 

e) npowne —pesKo cMmeulaHHBIe 
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HHe. MexX)Y KOJIMYECTBOM IIMpOKJaCTHYeCKHX MeCcuaHbIX MOpOA, OTHOCUMBIX 
M Apyryio rpyniy. CoOcTBenHO WIM «UMCTbIe» NHpOKNacTHYeCKHe O6pa30- 
1 mleCdaHOW PasMePHOCTH cyleyeT HMeCHOBaTb BYsKAaHHYeCKHMH Tydamu, 
(Wad CpeM HUX HECKOMbKO THMOB: a) BUTPOKMAaCTHYeCKHE HJM CTeKOBATHIC, 
MCTaIIMIeCKHe HIM KpHcTasmoKMacTHYecKkHe Tydpbl; B) JMTOKJacTHIecKHe; 
ACWaHHble TYybl, HallpHMep BUTPOKPHCTaMOKMacTHYecKHe, KPHCTaJO- 
KlacTuyeckHe HW T. 1. Tak Ha3bIBaeMble [lelJIOBble Tybl COCTOAT Halleso 
IbUAaHIUHX OCKOJIKOB BYJIKAHHYeCKOTO CTeKJIa, T. €. MpeCTaBJIAIOT YHCTO 
KJlaCTHY€CKHe NeJIMTbI HIM aJleBPHTOBbIe TeJIMTHI. 

3aKJIIOUeHHe HEOOXOAUMO OTMeTHTb, YTO MeCYaHHKH MOHOMMHepaJIbHble 
IYHO OMMHHEPaJIbHble COCTOAT H3 OKATAHHBIX HWJIM MOJLYOKATaHHbIX OOJIOMOU- 
3epeH, TOra Kak TOJIMMMHepaJIbHble NeCUYaHHKH CJIOXKeHbI OOJIOMOUHbIMH 
AMH OOJIbINeH WaACTbIO MOsyOKaTaHHbIMH (pH XeMOreHHOM WeMeHTe), 
OobWIeH YaCcTbIO HIM B 3HaYHTeIbHOM YaCTH YIJIOBAaTbIMH (TaBHbIM OOpa- 
IpH TeppHreHHOM H c1a60 pasBUTOM eMeHTe). HakoHell, MHKTHTOBBIe («TOJIH- 
‘OBbIe») HH MHHepaJIbHO-MeTpoksacTHYecKkHe MeCYaHHKH COCTOAT 3 OOVI0- 
BIX 3€PpeCH Pa3sHO CTeleHH OKATaHHOCTH, HO B OOJIbIel HIH B 3HAYHMTeJIbHOH 
AMONYOKATAaHHbIX WIM yrviOBaTbIX. OTa rpyNNHPOBKa OTBeUaeT BbIeJIeHHIO 
H MecuaHHKOB aHrIHiCKHMH WM aMepHKaHCKHMH aBTOpaMH, B OTHE OT 
‘HBIX — C 60uIee HIM MeHee OKATAHHBIMH 3epHaMH, MecYaHHKOB THMa «PTpuT»— 
OSCPHHCTHIX HJIH OOsee MeIKO3CPHHCTHIX, CJIOMKeCHHbIX YIJIOBATbIMH 
amu. Muaye ropops, 9TO Tak Ha3bIBaeMble yrIOBATO3SepHHCTble NeCdaHuku 
IaHUKU TuMNa «grit»), K KOTOPbIM OTHOCHTCH OCHOBHad MaCCa apKO3, rpayBak- 
[ HeKOTOpble Apyrve MecdaHuKu. 
) Halleli KaccHuKalluu He Halllm0 OTParxKeHHA, KaK MaJIO OOOCHOBaHHOE, 
weHve JByX rpyml MectanukoB — apeHHTOB, coyep2xalux MeHee 10% 
MCTBIX YaCTHU, H BaKK, cCoepxamux Oonee 10% YTIMHMCTHIX YaCTHL, 
JleatoT HeKOTOpble aBYODPHI. 
‘yonecuaHHkaMH H TOMY MOJOOHbIMH -Ha3BaHHAMH HMMeHYIOT B HOJIeBbIX 
BMAX He TOJIBKO NeCTpOKpalleHHble ByKaHMYeCKHe TyYbI U TyPuThI, HO H 


TypPuTosple MecuaHuKH. ad 
Muctutyt Hepru _ Tlocrynusio 
.Kajemun Hayk CCCP T3a Vil 1956 
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MHHEPAJIOL 


B. B. MATHAC u A. M. BOHJAPEBA 
JIATHO®OCPAT — HOBbIM MUHEPAJI 
(II pedcmasaeno axademuxom JI. H. Mlep6axosoim 21 V 1956) 


Ilpu wu3y4eHHu peAKOMeTAJJIbHBIX WerMaTHTOB Ha KOJIbCKOM OJ YyOcTy 
B. B. Maruacomu A. ®. Coceyxo B 1953 r. Obl HalieH HEH3BeCTHbIM MHHEj 
ABTOpaMH CTAaTbH OblIO YCTaHOBJICHO, YTO HAM AeHHBIM MHHEP aI ABJIACTCA HO 
He OMVCaHHbIM B MMHepasoruyeckoH suTepaType @ocaToM JIMTHA, COC 
Li,[PO,], HasBaHHbIM moO cBOeMy cOocTaBy mHTHOdocdaTom. 

Onucpipaemblit MHHepad OOHapyxXeH B WeHTPabHOM YacTH pa3sjlyBa Me 
THTOBOM 2XKUJIbl HATpO-JIMTHeBOrO THMa, 3aleraioleli B ampvOomutTe. B M 
pasyBa HaGsofaeTCA ACHO BbIPAKeHHAA 30HAbHOCTH. B HanlpaBseHHU OT 
WLarolluX MOpO K UCHTPYy XKHMbI MOXHO BbIJeIUTb Culefyroulue 30ubI: 1. Kp 
30HA, CJIOXKeHHAA CpeHE3ePHHCTBIM MeTMaTHTOM KBapU-aJIbOUTOBOrO COC 
C TIOBbILICHHbIM COjjep%KaHHeM YepHOro TypMaJHHa, OOpasyioulero Kpy 
KPHCTaJJIbl, OOLIUHO OPHEHTHPOBaHHble NepelleHAUKyJIAPHO NMOBepXHOCTH 
TaktTa «uNbI. 2. [IpomexyTOUHad 30Ha, CBA3aHHaAA C KpaeBOH NMOcTeMeHH 
nlepexojlamu. B sro 30He cpeqHe3epHHCTHIN MerMaTHT KBapll-aJIbOHTOBOrO 
cTaBa BKOUaeT NOPPUpOBHANbIe OOOCOGJIEHHA MHUKPOKJIHH-lepTuta UH B Heo 
IIOM KOJIMYCCTBE CBETJIO-3eJICEHbIM CHOyMeH. HaOsroqaemblli 3yecb TypMal 
lipHoOperaeT CHHIOIO OKpacKky MO Mepe NPHONMKeHHA K CJIeyroulen, WeHTpé 
HOW 30He. 3. LlentpasbHad OOKOBaA 30HA, CJIOXKeCHHAA KPYNHbIMH OGOCOLt 
HHAMM pyOH{uucOJepKallerO MUKPOKJIMH-NepTuTa, BKJIHOUAaIOMerO MpoxKH 
ceporo kKBaplla. Kpome Toro, 3fe€cb %Ke BCTpeyaloTcA CBeTJIO-pO30BbIli 
AYMeCH, BOpOObeBUT, NOJIMXPOMHBIM WM PO3OBbI TYPMaJIMH, NOMTyUMT, J 
ONT, TaHTaHT, KaCCHTepUT H PAX Apyrux MuHepaos. 

CkONJICHHA ONHCbIBAeMOrO MHHepasa IPMypOYeHbI K BbI-eIeHHAM CBeI 
posoporo cHOxyMeHa WM MMKPOKJHH-MepTHTa UeHTpasbHOH 30HbI. 

JIuruodocdaT — Munepan peyqKui. On HaOmtofaeTca B Be MOHOMUHEpA 
HBIX OOOCOOeHHH pasMepom fo 9X5 cm. B dopme orpaHeHHBIX KpUcTadll 
auTHOomocdpar He BcTpeyeH. I]Ber MuHepana OenbIii WO OecuBerHoro. YU 
JUTHOpocHaT WpuwoOpeTaeT CBETIO-PO3OBY!O OKPaCKy, OUeCBHAHO, CBA3aH 
C OKPpackKOH PasBUBaIOWNXCA MO HeMy OoJiee NO3HUX MHMHEpaJIOB B YacTHOCTH 
TuTa. JIuTHoochaT NOsyupospaueH B TOJICTBIX CKOIaX UM UpospaveH B TOHW 
Baeck creKIAHHbIii. CraliHOCTh XOpowio BbIPaxKeHa B OJHOM HanpaBwer 
Xy%ke B APyroM, yrOuI Mexky HallpaBseHHAMH ClaHocTu paBeH 50°. TBepyoct 
YilembHEit Bec 2,46. CunroHua TOUHO He ycTaHOBJIeHa, HO, CYA MO JBy 
HOCTH MUHepasia H IPpAMOMY ero NoracaHuio C HalpaBseHvem cmalHOcTH, Be 
ATHO,— pomOuyeckand. B kaTOHbIX JyUaX MOMHHECIMpyer TosyORM (UE 
Ouptosbl) CBeETOM, B YJIbTpactbHOeTOBLIX JIy4aX JOMMHeCUeHILMH He Habl 
qaerca. 

Ontayeckue cBolicTBa muTHodocdhata. J[Byocupilt, nonoxuTenbuBI: QV 
= 69°; 2E = 90°; Ng = 1,567-0,002; Nim = 1,557-40,002; Np = 1,550--0%t 
Ne—N, = 0,017; yauunenve nonoxKuTembHoe. 

IIpu usyyenuu uituos muTuoocdata ObliO OTMe4eHO, UTO B HEM 3aKs1Ou 
OAHOBPeMeHHO TacHYIMe KOppOAMpoBaHHble 3epHa MOHTeOpasuta (puc. | 
HempaBuIbHOK (OpMbI 3epHa KBapla H TOHKOSepHUCTHI arperaT, cocTos 
M3 M€JIKUX KPUHCTaJWIMKOB allaTHTa M pasBUBalouluiicd m0 smuTHodoch 
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Puc. 1. Penuxtb! MonTe6pasuta (1) B wHTHOochate (2). 
86 X. Huxkonn + 


sOaerpamMa sHTHOocpara, nomyyennada A. IT. Jenncospim (peutrenos- 
sadopatopua Konpekoro dbunuana AH CCCP) npu ycnopuax cbemKu — 
ca Tuma BCB-4 neorduibTpoBpanHoe 2xesesHoOe W3syYeHHe, HallpsxKeHHe 
s, CHla TOKa 10 Ma, 9kcMosHuMA 38 4ac., Dy = 65,9 MM, Doop = 0,5 mm, 
1,934 A, K, = 1,753 A — noxasana cneqyroulve CHuIbHbIe MH (10 Jlecs- 
IIbHOU OleHKe UX HHTeHcHBHOCTH): (10) 3,965; (9) 3,794; (8) 3,552; (10) 
5 (9) 2,420; (9) 2,311; (9) 1,513; (8) 1,376; Meee nuuTeHcHBHbIe NHHUH: 
5203; (5) 4,382; (7) 3,080; (7) 2,914; (7) 1,780; (5) 1,669. 
M€KTPaJIbHbIM aHalus WHTMOochata, BHIMOMHeHHpH JI. JI. Kv3suenospm, 
3a Jl HaJIHUMe Ce yIOUlMX 9JIeMeHToB P, Li — ou. cuubu., Mg, Si — cpegu., 
Al, Mn — caa6., Na, Fe, V—cuegn, Ti, Ga, Sn — nuuroxKuple culeqEl 
i. 

aK BHO, B cocTaBe JHTHOocHaTa riaBHad pOJIb IpHHaexUT cPocpary 
THIO, MOMYMHeEHHOe 3HaveHHe MMeIOT MpHMecH MarHHs, KPpeMHHA, KaJIblua 
YIHX 3JIeEMeHTOB. 

e3yJIbTaTbl XMMHYECKOTO aHaslH3a MHTHOocHaTa, BbITOHeEHHOrTO XHMHKOM 
{. Bonjapesolt, mpuBefqenbt B tTads. |. 

-CBA3H C TEM, UTO MOA MHKPOCKONIOM B JIMTHOMOciate HaGMOAaNHCb MeJIbualt- 
3epHa MoHTeOpa3uta, KBaplla H allaTuTa, Bce KOmMYecTBO Al,O;, SiO,, CaO, 
3aHHOe B aHalH3e, NepeCuHTaHO Ha MOHTeOpa3HT, KBapil UH allaTHr. 


Ta6auna 1 
XUMHYCCKHH cocTaB JHTHOmocata H ero MepecueTbl 


} 2 me, 
Mouaekyaapubie KomuuecTBAa = Aromuple Sau 2 
Mousexy- st KOM4eCTBA Cees 
} ae won 
B) | Becop. %| JIApH. Ko- | Bog Et cae 
wmuectBa| _ _ |MouTe6pa- S is ! ; A g BES 
: KBaptta orn amaTuta & & 8  |Kucsopoga|kaTnonoB*) ge FSH 
MB wie eG 
, 1,14 0,019 0,019 
5 0,62 0.046 0,006 
), 0,04 0,000 
) 0,45 0,004 0,004 0,004 0,004 0,005 
) 0,88 0,016 0,046 
) 0,04 0,000 
9) 0,05 0,004 0,004 
) 37,07 4,244 0,005 1239) 1,239 2,478 3,003 
s 59,92 0,422 0,006 0,005 0,444 2,055 0,822 0,996 
is 0,33 0,018 0,002 0,010 
~ 0,06 0,000 
2 0,00 
0,00 
cae bt 
HeT 
Her 
HeT 
Ma {00,27 4,729 0,019 0,024 0,023 1,664 3,298 
—. 1-069, led nS82% gil) (4), 330% 96, 25% 
Tlepexoauoli kosdbunuent = mee Aes Ay 2he 
“ee syn08 


BpliuTad COOTBETCTBYIONHe MOJIeKyJIApHble KosMYecTBa P,O;, Li,O u H,O 
SpeCUHTHIBAA ATOMHBIC KOMYeCTBa Ha 4 MOHA KHCMOpofa, NOywaem clejy- 
yio SMIMpMyeckylo (opMy.r1y sMTHOdocdata: 


(Lis,o03, Mgo,005)3,008 PP eer! C1 E.O. 


opax oveHb 6u3ka K dopmyvie Li,[PO,]. 

Xo, XUMMYecKOrO aHasu3a KpaTKO M3IoxKeH HMKe. 3 HaBecKu 0,5 r OObIT- 

{ IIYTeM ONpeleAHCb KPEMHEKHCOTA H OKUCIbI %Kesesa, Pociopa, asioMu- 
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HUA, Kambuua, MarHua. W3 oryembHoli HaBecku B O,1—O0,2 r onpejena f 
OKHcsbI WHTHA HM Pochopa. J]ia sToro HaBecKy pacTBOpPAJIM B CO/IAHO KUCH 
WM pacTBOp MponycKasH Yepes KOJIOHKY Cc KaTHOHUTOM CBC quia oTJeneHUA i 
(baT-HOHOB OT KaTHOHOB. SaTeM H3 KOJIOHKH yaIANUCh XJOPUAbI Kau, HaTp 
HM JIMTHA, Jalee MHTH SKCTparMpOBaJICA AMHVJIOBbIM CIIMpTOM. 
Onpexesienve tbocbopa npousBoquslocb JByYMA MyTHMH: B NepBOM CJIyy 
(pocop onpeetict B PuAbTpaTe, MOJYYeHHOM TOcwe BbIeeHHH KpeM 
KHCJIOTbI OCaxKeHHeM ero MOJMOAATOM AMMOHHA C MOCIeLyIOWIUM Mepeocam} 
HH€M MarHe3HaJIbHOM CMeCbIO; BO BTOPOM culyyae — OcaxkeHveM MarHesway 
HOM CMecbio H3 COJIAHOKHCJIOFO pacTBopa, IponyWleHHOrO Yepes KaTHOHUT CE 
OnpeflesenHe Pocopa 10 BTopomy cmocoOy 3HayHTeJIbHO ObicTpee, YeM | 
Il€pBOMY, TIpH OWHaKOBOM CTeleHH TOUHOCTH. 
HeoOxoquMo OTMeTHTb, 4TO OpTOocaT JHTHA yxKe aBHO H3BecTeH Ki 
HCKYCCTBEHHbIM NpOLYKT, B CBA3H C STHM HHTePeCHO CpaBHUTb CBOMCTBA Op? 
cbocbata muTHA UM AUTMOdOcHaTa (Tab. 2). 


Ta6auna 
CBolicrBa Opredochar murua mo (*) JIutuodsocdat 
Yuaembupllit Bec 2,937 pu 17,5° 2,46 np 20° 
Temilepatypa taaBsenua °C 837 — 
PacTBopumocthb B Bose npH 0° 0,022 r wa 100 r maoxaa 
PacTBOpHMocTb B ropxueH Bone ca60 pacTBOpHM cna6o0 pacTBopumM 
PacTBOpHMOCTb B CHJIbHeHLIMX KuC-| pacTBOpHM pacTBOpuM 
noTax 

PacTROpHMOCTb B alleTOHe He pacTBOpHM He paCTBOpHM 
TBepzocrb He yKa3blBaeTca 4 
CuHronua pomOuyeckaa pomOuueckaa? : 
Xumuueckuit coctTaB LizO 38,7%; P20; 54,3°/, LizO 37,07%; PsO; 59,92 
TlokasaTesu mpewomsmenua He yKaspiBa1orTca Ng= 1,567; Nyy == 1,557; Np =f 
Jpynpesiomae ne He yKasblBaeTca Ng — Np = 0,017 
2V u 2E He YKa3biBaloTca 2E = 85—90°; 2V = 69 
JTOoMHHeCcIeHLHnA He yKa3biparTca B KaTOJHBIX Jyuax romy6oe cBege 

(6upto30Boe) 


Hamuuve cpeyu Bbijenenui wuTHOocdata pesIMKTOB MOHTeOpasuTa, 10-B 
AUMOMY, CBHJeTeIbCTByeT O TOM, YTO JHTH_ocaT pasBuBasicA 10 MOHTeOp 
SHTY, BEPOATHO, B HApPOTepMaJIbHyI0 CTaMIO NerMaTHTOBOrO Mpouecca. 

B rufieprenublx ycnoBuax uTHOOcpaT H3MeHAeTCA UM MpeBpawtaerca B 
peraT BTOPHYHbIX NPOAYKTOB, Cpe KOTOPbIX YCTaHOBJIeHbI POSOBbIli MaHTa 
anlaTHT HM, BepOATHO, AaBucoHuT. AllaTuT oOpasyeT TOHKHe KOpOUKH, pack 
JOX*KeHHbIe COrmacHo cnainocTu mMTHOdochata. Ipu BeumenayuBanuu nocwe 
Hero OOpa3yeTca sYeHCTad TeKcTypa. 

Cxema npoueccoB H38MeHeHuA MOHTeOpasuTa mpescrapsseTca cieyroue 


fe | 
aa MaHrananaTurT 
puTePy omer ~ (Ca, Mn);[PO4]3(OH) 
THApPOTepMaJIbUBIit ee 
mpomece ‘ 
MOHTeOpasHT ——_______.. muTHodocdaT ~_ 
LiAl][PO,](OH) Lis[POq] Re =) 
aBHCOHHT 


CasA1[PO,4]2(OH)s- H,O : 


Ga IeHHble COBeTEI NO pa6oTe npHHocum G6ularoqapHocts A. VY. Tuus6yplI 
u A. ®. Cocegko. 


KompeKul buna Tlocrynuso 
Akafemuu HayK CCCP 14 V 1956 


UHTHPOBAHHAA JIMTEPATYPA 


1 CnopapouHHk xumuKa, 2, 110, 1951. 
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Hokaagqn Akanemun Hayr CCCP 
1957. Tom 112, Ne 4 


MAJEOHTOJIOFH 9 


B. H. WIMMAHCKUU 
O CEMEHCTBE PSEUDONAUTILIDAE HYATT, 1900 


(ITpedcmaeaeno axademuxom H. H. II maaveaysendh 27 1X 1956) 


1867 r. IIuxre ('°) onucam us GeppuacoBblx oTm02%KeHUli @Mpanuuu kpatine 
2OpasHble HOBbIe BALI HayTuNOUseli.: N. aturoides, N. malbosi, N. dumasi, 
excarinatus. XapaktTepuHeiimeli veproit Bcex BHOB ObIIO CHIbHOe pacuuie- 
€ NeperopofouHon JIMHHM, OOpasyrouleli OTYeTIMBYIO BEHTPabHyIO Hi Dy 
10 H UWIMpoky!lo JlaTepatbuble Jonacru. B 1868 r. Lurrenp (12), cpasuus 
turoides Pictet c d@opmoi Bepxueit toppr Mopasun (N. geinitzi Oppel), 
ue K BbIBOLyY OO HX ToxJecTBeHHOCTH. B 18/6 r. Meek (*) ycraHoByut 
1 pox Pseudonautilus, runom Koroporo on BpiOpan N. geinitzi Oppel. 
OCTOHHO YAMBIeHHA, YTO STOT CBOeOOpasHbIii POA He yKasaH B CBOAHBIX pa- 
Xatistra, 1884 u 1894 rr. B pa6ore 1900 r. (7) @urypupyer uenaa rpynna 
donautilida, o6bequusiomjan cemelicrsa Grypoceratidae Hyatt u Clydo- 
ilidae Hyatt. K nocnequemy ornecens: Clymenonautilus Hyatt, Clydonau- 
Mojsis., Hercoglossa Conrad, Pseudonautilus Meek, Aturia Bronn. 
tHee, B 1927 r., Cner (*") Bbiemum oco60e cemelicrso Hercoglossidae, 
| BOUIN, KpoMe poja Hercoglossa, Taxxe pox Pseudonautilus u Hoppie 
1 Pseudoaganides, Paraturia, NHercoglossoceras u  Deltoidonautilus. 
SBPeMCHHO HM YCTaHOBJIeH HOBbIi poy Aulaconautilus, runom KorToporo 
aH N. sexcarinatus Pictet. Oquako, sToT pom oTHeceH He K CeMelCTBY 
oglossidae, a K HOBOmy cemelicrsy Paracenoceratidae, BKsmo4¥alollemy, 
f€ YIOMAHYTOPO, HOBbIe posh! Paracenoceras, Somalinautilus, Heminauti- 
u Tithonoceras Retowski, 1893. 
)Oa ycTaHOBJeHHEIX CrieroM ceMelicTBa TIpOUHO BOLIIM B MasleoHTomoru- 
ylo muTepatypy. Yka3auHbl OHH B CBOAHOK ctaTbe Dayspa uKymmens (°). 
sucTBO Hercoglossidae mnonomHeHo pogamu Cimomia Conrad, 1866 u 
dringia Stenzel, 1940. Kpome Toro, Bbiacuusocb, uro Paraturia Spath, 1927 
eTcd CHHOHuMOM Aturoidea Vredenberg, 1925. B cemelicrno Paracenoce- 
ae BKJIOYeH pox Carinonautilus Spengler, 1910. 
Br atece H3y4eHHeM CTOJIb CBOeOOPa3HbIX POROB, Kak Pseudonautilus 
ilaconautilus, mourn HuKTO He 3aHuMasica. IIpapga, B craTbe 1953 r., no- 
J@HHOH OpuruHasibHeliemy NepMcKkomy poy Permoceras, Muasep u Kos- 
-OH (°) MpOBeJIH JeTabHOe cpaBHeHHe CTPpOeHHA MepMCKHX opM c jwpcKUM 
idonautilus geinitzi. Apropbl Takxxe yka3bIBaloT, ¥TO K Pseudonautilus 
(O%KHO, OTHOCATCH ropcKHe N. malbosi u N. dumasi, ormuuatommeca or TH- 
i0TO BHa Ooslee MpocTolH meperopoyounoh suHvel. 
levicTBHTeIbHO, XapaKkTepHelilleH YepTOH Meperopoyounon muHuH Pseudo- 
ilus geinitzi u Omm3Koro K HeMy, HO, M10-BHAHMOMy, CaMOcTOSTebHOrO Bua 
ituroides ABJIAeCTCA 3aOCTPeHHOCTb BeHTPaJIbHOM MU MaTepasbHO OMacTeli. 
autilus malbosi uN. dumasi kak BeHTpambHas, Tak HW JlaTepasibHaad JlonacTu 
OKO OKPYIJIbl. ITO NOZBOJIUO ABTOPY HACTOAMeH CTATbH BbIJeJIMTb Ba 10- 
Hue BUa B OCOObIli pox Xenocheilus, ynoMaHyTbIl B KavecTBe HOBOTO B pedpe- 
UJumaucxoro u Opsanrepa (°). B muTepatype yka3biBaeTca, uTO y Pseau- 
utilus geinitzi Ha paHHux cTaquax ONacTH TakxKe OKPyIJibl, UFO TOBOPUT 
az30ocTH Pseudonautilus u Xenocheilus. 
[peacraputTemu poga Xenocheilus uspecrHet B CCCP. B pa6ore 1907 r. 
aKaueM (') nox umeHem Nautilus malbosi onucaH OHH 9K3eMIJIAp H3 
oma Kppma. B 1951 r. nog umenem Pseudonautilus malbosi sta d@opma onn- 
u3 HeoKoMa Kppma II]umMauckyM (4). Kak moka3a0 JaibHelmee HsyseHHe 
12h 


M CpaBHeHHe KpbIMCKHX NpefcTaBuTedelt C PHCyHKaMM M OMMCaHHeM Hacr¢ 
mero N. malbosi Pictet, kppimckaa, POpMa OTMHYaeTCA COBEPIICHHO ABCTBEH) 
Oolpuel rayOuHol monacre. OveBHYHO MbI HMeeM JeO C APyrHM BHC 
BepOATHO mponsoulequMM oT X. malbosi. ; | 

MutepecHo OTMeTHTb, UTO MH B Apyrux rpyulax HayTHMOMAeH UMEIOTCH 6. y 
Kue pyr K Apyry Bub, OTMYAIOMMecA ryOHHOH JoMacTeH Meperopo,oun 
simnuu. Tak, PyxenyeBpimM wu UlumMaHcKuM (7) u3 HWxKHeMepMCKUX OT JO 
nuit 1O. Ypana onucanst Metacoceras altilobatum u M. kruglovi, pe 


2! 


KaMM YstyOOKOM BeHTpabHOM JlOMacTbio. . 

Vsyueuue onrorenesa KpbIMcKoro Bua, HasBaHHoro Xenocheilus ulix 
mpoOBeqeHHoe aBTopom (+) NO3BOAeT YCOMHUTbCA B OJIM3KOM POCTBE pO} 
Xenocheilus c ocrabHbIMM MpejcraBureiamu cemelictsa Hercoglossidae, 1 
Kak y>Ke Ha CaMbIX paHHMX cTaquax pa3sBuTua X. ulixis HMeloTCH OTYeTJIMB 
BeHTpaibHad u rryOoKad JaTepasbHad JONAacTH. OTHM, a TakxKe UM OONIeH Ha 
MOM 1OHOM pakoBHHE! X. ulixis OWeHb HaNOMMHAeT B3POCJBIX NpecTaBuTes 
Proclydonautilus triadicus Mojs. BosmoxuHo, uro Kak Xenocheilus, Tak | 
Pseudonautilus sapaaiwTca KaKMMH-TO MOTOMKaMH KJIHAOHayTHIMA. C pyr 
CTOPOHBI, OTCYTCTBHe JOpCabHO JoMacTH y BCeX KJIMAOHayTHIMA MH OOJIbIE 
Pa3pbIB BO BpeMeHM cyieCTBOBAaHHA He O3BOMeT OTHOCHTh Xenocheill 
u Pseudonautilus nenocpeycrBeHHo K ceMelicrsy Clydonautilidae. B cpa 
c stum [umanckum u Op.taurepom (°) Obllo ycTraHoBJIeHO CemelicTBo Pseudona 
tilidae, Kyqa, KpomMe Pseudonautilus wu Xenocheilus, BKmo4yeH TakxKe Pp 
Aulaconautilus. Cemeiicrso Paracenoceratidae, kya 93TOT pof OTHOCH CHé 
ABJIACTCA, IO-BAAMMOMY, UCKYCCTBEHHOM, reTepOreHHOW eMHUNUeH UH HyxKaey 
B Tlepecmotpe. Uacrb poop O/2KHa ObITh BKIHOUeHAa B ceMelicTBo Nautilida 
HeEKOTOpbIe, BO3MOX*xKHO, B Hercoglossidae, Hakoneu, Aulaconautilus—s Pseuc 
nautilidae. 

Jjo mocdiequero BpeMeHH 9THM PpOJOM COBepIeHHO He HHTepecoBaJHg 
Hu OO OObeMe erO HET TOUHBIX IpecTaBIeHHu. OnucbiBaeMbI HHKe HOBBIi B 
A. druzczizi 13 Hu»kHero Meta Kppima HHTepeceH TeM, YTO IpOsONbHaA pedpy 
TOCTb Y HerO NOABJIAeTCA TOJbKO Ha NO3AHuX cTaquax. PakoBuHa 4—6 @ 
B MaMeTpe, elle COBEpIeHHO rulaqKad HU 10 PopMe NOYTH HEOTIMIUMA OT Of 
BO3pacTHOH pakoBHHb! Xenocheilus. [lo-BuquMoMy B aHHOM cJlydae MbI BCTY 
‘qaeMcA C OJHHM U3 IpHMepoB remMeomopdun. 

Bo3MoxHO, 4TO B CeMelicTBO Pseudonautilidae caeqyeT RKJOUNTb Ta 
pox Platynautilus Yabe et Ozaki, 1953. Cyya m0 onvcanuio, OH HaHOouee OF 
30k K Aulaconautilus. OxonuaTebHOe pellieHve STOO BONpOca HeEBOSMOXK 
es Oojlee WeTaIbHOTO 3HaKOMCTBa C MaTepHaJIOM. 

B 1938 r. Pyxayse (2) onucan n0q uMeHem Pseudonautilus tskaltsithel 
‘BIS OU€Hb OPHPHHAJIbHYIO (OpMy H3 HuxKHErO anta Ipysuu. Ilo-Buyumomy, 9 
BU 3aCJlyKMBaeT BbIeJICHHA B CAMOCTOATEJIbHbIM POR, He POACTBEHHbIM, OHA 
uu Psedonautilus, nu Xenocheilus. 

Huxe NpWBOMTCA KpaTKaad XapakTepucTuka ceMeiicrBa, Pseudonautilid 
@BTOPOM KOTOpOrO B COOTBETCTBHH C HOBbIMH HOMeHKJaTYpHbIMH MpaBusa 
cilefyeT cuuraTb XalistTa, ynoTpeOuBiuero BHepBble TepmMuH Pseudonautili 
XOTH HM B COBePpWIeHHO ApyroM NOHUMaHUH. 


Cem. PSEUDONAUTILIDAE HYATT,%4900 
(nom. transl. Wumancknit u Dpnanrep, 1955 ex. Pseudonautilida Hyatt,”19( 


PakoBuHa MHBOJIOTHAA JMCKOUAanbuad, TuakKad unu c TpOOJIbHBE 
peOpaMu Ha BeHTpaJIbHOM cTOpoHe, c BBICOKUM OKPyrOTpanelveBu HI 
MOMepeyHbIM CeyeHHemM OOopoTa. Cudbou 61M3KO K BeHTPasbHOli cTopoxe. Te} 
POpohOwHad JIMHUA C Y8KOM BeHTpaJbHOH, rryGoKo uM MMpoKOl maTepasbHA 
MH BOPOHKOBHAHOU JOpcalbHOH soOnacTamH. Bepxuaa iopa — uwKHUI Me 
Bxksmouaer poypt. 
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Q 6 6 


Pue. 1. Xenocheilus ulixis sp. nov.: a — matepanbublli, 6 — BeHT- 
PaJIbHBIH, 6 —opcaubHB Buy (1/2); Kpbim, HeoKOoM 


a 6 6 


Puc. 2. Aulaconautilus druzczici sp. nov.: a@— JaTepasbHblii, 
6 — BeHTpaJIbHbI, 6 — fopcabHbl BU romoTuna (*/2); Kppim, Heokom 


. 


) Pseudonautilus Meek, 1876. Tun poya — Nautilus geinitzi Oppel in 
M, 1868; Bepxusis 1opa Sanaqnoli Epon. Bentpasbuax cropona pasuo- 
jp C1a60 BbITyKai, BeNTpasbuble Kpast wWiMpoKOoKpyrabie. Pakopuna rilajl- 
Bentpaibuaa uu maTepasbHad slomactu 3aocTpeHHble. 4(pome Tuna, 
~My pody oTHOcuTcH Ps. aturoides u3 Bepxueli toppl Ppanwun. 
4% Xenocheilus gen. nov. Tun powa — Nautilus malbosi Pictet, 1867; 
Asad 1opa Sanaquoii Esponpt. Beutpantpuaa cropoua PaBHOMepHO cv1a6o 
pKMat H YIMOWCHHaA, BEHTPaJbHble Kpaxd OKPYTVIbIe WIM OTYETUBO Yrv0- 
>. Pakosuna riaqkad. Beutpaibuast u maTepasbuaa soractu OKpyrvible. 
fe THMa, K 9TOMy poy oTHOcuTca X. dumasi Pictet us Bepxueli opp 
Hijuu u X. ulixis sp. nov. u3 Heoxoma Kppma. 


Seerochetlits whixisSGhimansky sp. nov. 


(Nautilus malbosi Kapaxam, 1907, crp. 28, ra6n. 1, puc. 12; 
eudonautilus malbosi UIumauckuii, 1951, crp. 156, ra6n. 1, dur. 1) 


onoTun. Kapaxam, 1907, crp. 28, ra6n. 1, puc. 12. 

>opMa (puce. 1). Pakopuna cpeuero pasmepa, HHBOJIOTHAS, AUCKOMJaub- 

| ¢ BbICOKHM Tpallel\HeBHAHbIM ceyeHHeM. IlepBbiii O6opoT oKOMO 20 MM B 

KeTpe, MHCKOHaIbHbIM, C TOJYOBaJIbHbIM [OMepe4UHbIM ceYeHHeM. 

feperopoyxounHaa MHHUA C PrayOOKOl BeHTpambHOli, wIHpo- 
OUeHb rayOoxKor JaTepasIbHOH, €Ba 3aMeTHOH yMOOHaJIbHOH, ry6o- 
ROpCabHOU sonacTaMu. 

2paBHeuHHe. HanOonee OnM30K K ONMCbIBaeMomy BHAY X. malbosi 

tet). OcHOBHBIM OTJIHYHEM ABIAeTCH 3HAYHTeMbHO OObUIAA rtyOuHa soMac- 

y X.ulixis (rayOuna maTrepaibuHoli sonactu yX. ulixis papusetcs 2/, ee mH- 

BI, TOrMa Kak y X. malbosi — 1/,). 

O3pacT HM pacnpocTpaHeuue. Heoxom Kppma. 

». Aulaconautilus Spath, 1927. Tun poga — Nautilus sexcarinatus 

et, 1867; Bepxuaa topa Sanaguol Esponp. Bentpambuaa cropona ynsorle- 

NIpOOJIbHBIMH peOpaMH, BeHTPaJIbHble Kpanw oTYeTIMBbIe. BenTpasibHaa UH 

sPasIbHad JONACTH OKpyrsible. Kpome Tuma K 9TOMY poly oTHOcHTca A. dru- 

ci sp. nov. w3 HeoKkoma Kppma. ,; 


Senco naterlus: dirawwzezici Sitimansky spt nov. 


romotun—IIMH Ne 1191/1; Kppm, Heoxom. 

DopmMa (puc. 2). Pakopuna cpequero pasMepa, HHBOJIOTHAA, JMCKOHJaJIb- 
, C yIJONeHHOM BeHTpasbHOH CTOPOHOH, cao paBHOMepHO BBIILYKJIbIMH 
IBBIMH CTOPOHaMH HM OBaJIbHO-yrJIOBaTbIM ceyeHHeM OOopoTa. Byoub BeH- 
IbHOM CTOPOHbI B3pOcOl paKOBHHbI HMewTcH 6 TpOAOJIbHbIX peep. 
Soylee paHHHX CTAUAX MpOJOJbHble peOpa OTCYTCTBYIOT; PakOBHHa TlayKas, 
CHTPaJbHad CTOPOHa He YIIJIOWIeHHaH, a PaBHOMepHO OKpyrvias. 
TeperopogzouHaacx MHHUA HeH3BECTHA. 

7paBpHed fe. Or A. sexcarinatus onucbIBaeMbit BU OTMIAeTCA UHCIIOM 
ip (y A. sexcarinatus —8, y A. druzczici —6) u NoaBeHHeM MX TOJIbKO Ha 
Ol KaMepe y COBepIIeHHO B3pOcJIbIX (opM. 

mospacT MH pacnpoctpaueune. Heoxom Kppma. 


JameoHTojorHuecKHit MHCTHTYT Ilocrymuao 
Axaylemun HayK CCCP 22 IX 1956 
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X. M. KAPOJIAHCKAA 


© CNOCOBAX PA3MHO)KEHHA KJIETOK B PA3BHBAIOWIEMCA 
CEMEHHHKE JIAPYUIKH 


(IIpedcmaeaeno axademuxom E. H. Maeaosckum 27 1X 1956) 


Jo HacTosujero BpeMeHH LIMpOKO paclpocTpaHeHO MHeHHe O TOM, 4TO 
BUBAIOWHeCH MOJIOBbIeE KJI€TKH MOLyT JeJIMTbCH TOJIbKO KapMOKHHCTHYEC 
nyTeM. 9TO mos10%*KeHHe ObWIO BBeeHO B Hayky A. BelicmaHom (*). Mexay 
Jla-Banerr (7) omucad JeseHHe MOJIOBbIX KJeTOK JAPYWKH WH Apyrux am@y 
nyTeM amuTosa. Takoro 2ke MHeHHA mpusepxKuBanca HyccOayM (°). Mesegy 
yTBepflal, YTO B Ce€MeHHHKaX CaJlaMaHApbl Oo/IbUIOe 3HaYeHHe HMeeT al} 
TOTHYecKOe JeseHve. Sroro ne orpuuas u O. Pat(*), XoTA ON CUHTAI, YTO aM 
THYCCKH OOPa3YIOTCA TOJbKO OOKMALOUHble WIM MOMMMKYJApHble KeTKH, CYA 
uve JIA NHTaHHA nosoBbIxX. AMuToTHYecKoe JeeHHe MOJIOBbIX KJIeTOK Tech 
onucan Ualinby (°). Bo3moxHOCTb JeJIeHHA TOJIOBbIX KJI€TOK AMHTOTHUCCKY 
NyTeM Ipv3HaBaiH HM Apyrue uccsefopatenu. C Apyrol cropoxsi, Burin 
yTBepxKaJI, UTO IPH pasBHTHH CeMeHHHKa JIAPYWIKH AaMMTOTHYeCKOe JeJeHHe} 
MOxeT HaOJOMaTbes. | 

Hacrosilee uccueqoBaHve OblIO MpeANPHHATO C LeJIbio H3yYeHHA COCO 
Pa3MHOXKeHHA KJIETOK B Pa3BHBalouleMCH CeMe€HHMKe JIATYUIKH. ; 

IIpupejlenuble B padote (°) MaHHble H3y4YeHHA CCMCHHMKOB HeSpevIbIX JIATYD 
y KOTOPbIX aMHTOS H *PparMeHtTalua (puc. | u 2) BcrpedaioTca B TeYeHHe B 
rojla, MHTO3bI Ke — B OrpaHHYeHHbI NepHO BpeMeHH, HeIb3A CUHTATb JOC 
TOUHbIMH JIA YTBepxKAeCHHA, YTO AMHTO3 MIpaeT BaXKHYIO POJb B PaSMHOKe! 
TIOJIOBbIX KJIETOK, HOO B STOT NepHoO UeT POCT H pasBHTHe ceMeHHHKa. Hi 
XOJIMMO ObIJIO H3YYHTb JaibHeliiy!o CyAbOy ITHX AJlep MW BbIACHHTb, BCTpeyae 
JM aMHTO3 MW (pparMeHTallHA B CEMEHHHKAaX 3peVJIbIX JIATyleK. 

B pas3BuBalouleica TKaHH KaHaJIblleB CEMCHHHKOB CeroyleTOK UH JBYJeT 
HapsAy Cc YeTKO OPOPMJICHHBIMH KJIETKAMH BCTpeUaloTCA MHOTO KPYIIHbIX H Mi 
KUX Sflep, AMePHbIX TybIOOK, JexKaWlUX B WHTOMNMAasMe, He pa3srpaHHueHH 
Ha KJIeTOUHbIe TeppHTOPHH. 

Hasmuve aMuToTuyeckoro JeuIeHHA HM *parMeHTaluH BIOMHE YAOBMeTBOF 
TCJIbHO OODACHAET HaJIMYHe MCJIKUX AJep HW AJePHbIX PIbIOOK pasJIM4HbIX Pasi 
poB B HeAndppepeHuMpOBaHHOW elle TKAaHH CeMeHHOrO KaHasiblla. Ho kaki 
OOpasoM MOABJAIOTCH Apa Ha BHYTPe€HHeH MOBepXHOCTH CeMeHHOrO KaHaJbl 
moveMy 3TH Apa Fosble MW JIMWICHbI WHTOMIASMbI, XOTA ObI Ha CTOPOHe, OOpallle 
HOH B KaHaJlell, — 3TOrO HeJb3H OObACHHTb HH MUTO3OM, HH AMHTO3OM (cM. Pk 
1, 2). Ilouemy uMeHHO 9TH Apa KpacaTCA MHTeHCHBHee, YeM BCe OCTAJbH 
apa pu oOpadoTKe no Mesbreny, Ip OKpacke asyp-lI-303HHoM, MeTHJTpK 
MMpOHHHOM H ApyruMu Kpacutesamu. Jia Bcero sToro Halo HUCKaTb KaKOe- 
HHOe OODACHeHHe. | 

Ilo Mepe mpvOimxKeHHuA K Nepwoxy chepMaToreHesa HempaBHAbHOL copl 
apa, MeJIKHe Apa, Apa Ha BHYTPpeHHel NOBeEPpXHOCTH KaHaJIblla OKpyrss10Te 
MpHvoOperaioT MpHOMMSUTeIbHO OMMHAKOBbIe PasMepbl, OKPy2XKaloTcA OTUCT IMB! 
CJIOCM IHTOMJIa3MbI. 

IJocne amuroTuweckoro HM MMTOTHYeCKOrO JeeHHii B CeMeHHMKe JATYUI 
peAko cJleAyeT Na3MOTOMUA, HO B NepHod, MpesuecTByromnit cnepmaToreHe 
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Puc. 3 Puc. 4 


Puc. 1. Cemenuuxk cerouieTkH. ®uKcauna no Bysuy 3 XI 1952. Tonmuua 5 uw. OKpacka asyp- 

I]-s03HHom. Ox. 7, 06. 1/12.Ha BHyTpeHHei MOBepXHOCTH KaHaJIbIa MHOPO «rOJIbIX» Aep, BH HBT 
AMHTO3bI 

Puc. 2. CemenHuk AByseTKH. PuKcayua no Baciorouxnny 20 VI 1952. Tommuna 5 wu. Ox. 10, 

06. 1/12. Peskoe yBemuueHue MpocBeTa KaHasIblla; Ba MHTO3A, MHOrO Ajep B CTayqHH d@parmeH- 
TauHH 

Puc. 3.CemeHHuk 3penon maryuiku. PuKcauna no Llenkepy 18 V 1954. Tommuna 10 u. Oxpacka 

2KeNe3HbIM FeMaTOKCHJIHHOM. OKx.5, 06. 1/12. B mpocBete kaHaJIblla KOMOUKH H3 CIMMUIHXCA ros0- 

BOK CIe€pMaTo30H JOB 
Puc. 4. CemenHuk 3penoH asryuiKu. @uxcauua no Lenxepy 30 V 1954. Tonmuna 5uy. 
Oxpacka »Kee3HbIM remMaTOKCHJIHHOM. OK. 7, 06. 1/12. Perenepauna repMHHaTHBHOM TKaHH; 
BHJHbI AMHTO3bI, B WeHTPe MHTO3 B CTaqHH MeTadasbl 


: €PMHHTaTHBHaA TKaHb pa3srpanwuuBaeTcA Ha KJleTOUHBIe TeppHTopure 
joOperaeT XapakTep THNHYHOPO snUTeIHMA. ITH HaOmoeHUA NOTBeEpK aor 
wie C. Kymiakepriya (°) 0 TOM, UTO «MemKHe 9JIeMeHTbY (110 Kymakepnuyy — 
CTBYIOUMMEe KJICTKH WIM MaparoHHu), Hapsily ¢ KleTKaMH, COjepxKaluMn. 
PbIe Apa, UpH JabHelileM pasBUTHH MpeBpawjaorca B MOJOBbIE 


}HavasioM CllepMaTorenesa aMHTOTHYeCKOe JeeHHe NpeKpaulaetes. B ycno- 
)r. Jlennurpaja 9TOT NepHoy HayMHaeTca B KOHUe HIOHS, B Howe. Bee KuteT- 
MTeM3NPOBaBIIeNCA TOJUMM KaHaJiblla NpeBpalllajorca B pasBHBalouvecn 
BbIe KeTKH. TOJIbKO B OYeHb HeOOJIbIIOM UMCIe cpesoB yjlaeTcA HailiTu 
OM KJIETKH, COXpaHHBIHe XapakTep SMMTeMMaIbHbIX. B aprycre HawHHaerT- 
ANeHHaA perevep alla TepMUHATHBHOM TKaHH MyTeM aMHTO3a, HHOra :ppar- 
HH Ha BHYTpeHHelt NOBepXHOCTH Oa3abHOH MeMOpanbl. B cemeHHuKax. 
IX JIAryiuek, 3aWKCHPOBaHHbIX 3HMOli, TepMHHATHBHAA TKaHb Ooubueli. 
10 BbIpaxkena. 

Ce€MCHHHKAaX JIryuleK, 3a:HKCHPOBaHHbIX BeCHOH oce cnapHBanus,. 
IbI{bI elle OU€Hb NOTHO IpuserawT Apyr K Apyry. B Hux coxpansriwrcs 
bHb OOJIbLIOM UHCe ClepMaTOSOHAbI, KOTOPble pacnOvlox*KeHbl «akeTaMny,. 
B C€Me€HHHKaX 3peJIOl JIATYWIKH, He y¥aCTBOBaBIel B pa3MHOXKeHHH.. 
la TepMHHATHBHOM TKaHH B STOTMepHO Y pasHblxX 9K3eMIIAPOB Bapbupyer. 
2 BCerO KJI€TKH pacnoJlaraiwTcaA B OAH c0H. B 1955 r., Kora BecHa Oba 
OUHTEJIbHO XOJOMHOU, y HEKOTOPbIX 9K3EMIIAPOB 3TOT COM He Obi CHOW- 
a BCe OMNHCbIBaeMbIe MPOUeCCbl OKA3aJIMCb CABHHYTBIMH Ha Oosee NOsqHU. 
(Ha [[Be-TpH HeeH). KaerouHoe crpoeHHe BO BCeX CuydanxX BbIpake-- 
joyiee OTUeTJIHBO, 4YeM y cerovleTOK H jjByJeTOK. B wove, Kora B CeMeH- 
|X He3peJIbIX JIATYWICK MOABAIOTCA MHTO3bI, OHH BCTpedaloTca HB pere- 
pyrouleH TepMHHATHBHOM TKaHH, HO B HeOOJbUIOM KOUecTBe. TlonyTHO: 
M BIIpocBeTe KaHaJlblleB HAYMHAeTCA MeJVICHHOe paspylweHHe CiepMaTo30- 
|, OCTABIUHXCA Tocse cNapHBaHus. Panbue Bcero paspyuialoTcA HX XBOC- 
@ OTebI, KOTOpble OOpasyroT amopduyro Maccy. B Heli nOoABAAeTCA MHOTO 
HX KDPYIJIbIX SepHbIlleK HeOCTaTOUHO ACHOTO MpOWCXOxXKJeHHA, KOTOPLIe: 
M ucyeszaroT. [omO0BKH cnepMaTO30HJOB CJIMNAaIOTCA WH OOpasyioT: HeMpaBusb- 
popMbI KOMOUKH, KOTOpbie OOBOaKHBaIOTCA COMep2KHMbIM KaHaJblia (pu. 3). 
KOMOUKH MOCTeMeHHO YMeHbIUaIOTCA B pasMepax, HO JO KOHIWa COXpaHsAIWrT 
.. K KOHILY Mad OCTaTKH ChepMaTO3OHAOB OObIYHO UucuesaIoT. Touma rep- 
‘THBHOH TKaHH yBemM4uHBaeTca. I]pocBeTbl KaHasbleB NMOHEMHOry YMeHb- 
TCH, YMeHbilaeTcH JMaMeTp BCero KaHasiblla, OarofapA YeMy KaHaJIbUbr 
SIBAIOTCA OTOJBHHYTHIMH pyr oT Apyra (puc. 4). PaccrosHue Mex,y HUM 
NHACTCA He2KHOH Ce€TbIO COCAMHUTeEIBHOH TKAHH. Bomb WeHTpasbHOW YacTH 
HHMKa OOpasyeTcA MOJIOCTb, OrpaHHyeHHasA MeTAMHM KaHaJIbles. 
lenseTca peakiua Ha KpacuTesa. IIpu okpacke cpe30B O3yp-303HHOM B Tep- 
Ouepeb TepAeT JO3HHOHIMIO aMOpduas Macca. Mexyy Tem xopomlo u3Be- 
, UTO XBOCTHKH ClepMaTO30HAOB JIATYiWeK, H3 KOTOPbIX OHA OOpa3z0Basacb,, 
[a OKpaliMBaroTcA B APKO-po3soBbHli weet. Komouku caMMMMxcA TOJIOBOK 
MaTO30HJIOB, JaxKe CaMble MaJleHbKHe, OKPalUHBaloTCA B APKO-CHHHH UBeT. 
ia HW OHH HcuesaIOT, BeCb MpelapaT OKpallMBaeTCA B OHOPOAHbIH cepblit 


[pH o6pa6otKe no Pembreny paspyiaromMecA TOMOBKU CrlepMaTO3OHAOB 
AHAIOT JO KOHIa APKO-MaJIMHOBLIH UBeT. Perenepupyrollad TKaHb KaHaJiblla 
cna6onyKJeabHyt0 peakuuio. AMopduasi Macca He OKpauiMBaeTca, HHOra 
6peraeT ele ynOBUMy10 posoByto OKpacky. B stor nepHog cpesbl KaHaJbuleB 
HHUKa OUCHb MOXOXKU Ha Cpesbl CCMeHHUKOB AByeTOK. IIpocrpanctBa Mexy 
JIbllaMH, 3aMOJHeHHble COeHHHTeMbHOM TKAaHbIO, YKa3bIBaloT Ha TO, 4TO 
MeeM JlesIO Cc CCMeEHHHKOM 3pesioi asryuiku. B ceMeHHHKaX HespeJIbIX JIA- 
K KaHaJIbIlbl WJIOTHO TpMwieraioT pyr K Apyry Bce Bpema. 
OBTOPAIOTCH y2Ke OMMCaHHbIe KapTHHbI MOATOTOBKH K cmepMaTorenesy. 
HepUpyioulad TKaHb paspacTaeTCH, CHOBa YBeMHUYMBAIOTCA MpOCBeTbI Ka- 
ues. O6pasyertca SoMbUIOe YHCMO NOMeK, ZaNOMHAIOMLUX MpOCBET KaHaJIbuleB. 
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pa HavHHaloT apaTb pe3kKO MOJO*KUTeMbHYy!O peakunio Desbrena. Ami 
TpeKpallaorcn, HacTyNaroT MaCCOBbIe MUTOSbI. KaHaJIbUbl NePpeNOJIHAIOT 
BMBAIOWMMUCA NQJIOBbIMH KJIeTKAMH H CHOBaA OKA3bIBaIOTCA IJIOTHO 
*KauluMu Apyr kK jpyry. Te uccseyoBaTesu, KOTOpble 3aHHMaJIMCb H3y 
cnepMaTorene3a JIATYIUKN B palone Jlenuurpaya, OObINHO HadHHaH COC 
TepHala He paHbule BTOpOH NOMOBMHBI WIOHA. CreqOBaTeJIbHO OOJbINON 


a Cc HavasioM ciepMaToreHe3sa B Ce€MCHHHKAX JIATYUWIKH AMHMTO3bI KOHY 

Takum OOpa30M, aMHTO3bI OObIUHO BCTpeyaloTCA B CeEMeCHHHKaXx y He 
JIArYWeK JO HaCTyMJIeHuA MONOBOTO COspeBaHHA MW MOBTOPAIOTCA Kak] 
pH pereHepaluu TepMHHaTHBHOM TKaHH. OTH JaHHble OMpoOBepraioT MH 
Burma O TOM, 4YTO IIpH pasBHTHH CeMeHHHKa JIATYWIKH AMMTOTHYECKOE | 
Hue He OOHapyxuBaeTca. 


JleHuHTpancKuh caHHTrapHo-rurnenuyueckuit Tlocrynua 
MeHIHHCKUH MHCTHTYT 21 1X 
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fToxnagm Akayemun nayx CCCP 
1957. Tom 412, Ne 4 


HHT OJOLH st 


HW. WH. KHKHAJ3E ' 


HTOXHMHYECKOE HCCJIEROBAHHE PHBOHYKJIEHHOBOK 
KHCJIOTbI B PASBHBAIOWMXCH AMLWAX HEKOTOPbIX 
bECHO3BOHOUHBIX 


({Tpedcmaeaeno axademuxom E. H. Iaeaoeckum 28 III 1956) 


aude B AWaX 2KHBOTHBIX KPOMe AlepHOl, es0KCHpHOOHYKJeHHOBOIt 
\); HYKJICHHOBOM KHCJIOTHI, pHOOHYKJeHHOBOH KUCOTHI (PHK) o6napyxuiH 
1908 r. JleBeH u Manjenb (+). Ocoboe BHuManne K PHK paspuparonyuxca 
bIJIO MpHBeyeHO mocle pador Bpame (? °), KOTOpbIM BbIABHHY Uero 
MOKHOCTH TipeppaljeHua PHK B JTHK B xoje jpo6nenusa aiina. Ha oc- 
4HH WSySCHHA OrpaHHYeHHOTO YHCJa OObEKTOB (B OCHOBHOM HPJIOKOKUX 
HOU) ITOT aBTOP BbIABHHYJI THNOTe3sy O HaJIMYMM YaCTHYHOFO HM MOMHOTO 
23a JIHK upu pa3sBuTHH AH *KMBOTHBIX. Uactupili cnutes J[HK ocHosan 
TIOJIbSOBaHHH B KayeCTBe CTPOHTeJIbHOrO MaTepHasia Aa HK pu6onykaeu- 
H KUCJIOTbI, MOSTOMY IPH pasBHTHH AHI yBesHYeHHe cosepxanua JLHK 
KHO COMPOBOXKJaTbCH COOTBETCTBEHHBIM YMeHbINeHHeM cojepxaHun PHK. 
HbIM CHHTes, 10 Bpaie, XapakTepeH JIA AML HPIOKOMRKUX, MOJOCKOB, pa- 
a3HbIxX WH amMuouu. IIpH nomHom cuutese JHK cuntesupyetca 3a cuer 
X-TO Jpyrux coequnenui. Tako cuHuTes HaOsioqaeTca y pblO HM NTH. 
{annpie Bpaiie NOABeprvivcb KPpHTHKe yxKe B HepBble rob! HX ONyONHKO- 
a (°*). B page Oonee NO3qHUX PpaOOT TakK>xKe MOXKHO HaMTH MaTepHaibl, 
vwBopeyauue ero rumotese (° '4). Cam Bpame (1°) HeqaBHO BbICKa3aJI MBICJIb 
M, 4TO ero MpexkuHee yTBepxeHhe O CYyMIeCTBOBaHHH YaCTHOTO CHHTesa, 
(MO, HelpaBHJIbHO, OMHaKO WIA OKOHYATeIbHOrO pelleHHA 9TOTO BOTpoca 
XOJUMbI JlaJIbHeliuMe UCCJIeqOBaHHs. 

} Hameli paOoTe H3yUaHCb IpeACTaBUTeJIH YETbIPeX THMOB OeCMO3BOHOUHBIX: 
KMINeYHOMOOCTHEIX — Laomedea (Gonothyrea) loveni Allm. u Campa- 
ma (Opercularella) lacerata John.; ug uepspet — Phyllodoce maculata 
ed.; “3 uneHucTOHOrHXx — Cyclops strenuus Fisch. u Daphnia pulex de 
> 43 MossiocKkoB Physa fontinalis L. uw Lacuna vinkta Montagu. 


= 


’ 


[ia ucceqoBaHua Opamucb Alia MOceOBaTeJbHBIX CTaqMH pasBHTuA — 
TIONOTBOPeHuA BO racTpysb. OOuapyxenve PHK mpousBog_usocb c M0- 
bio MeToquKH Bpamie (QKpacKa MeTHJIOBbIM 3eJIeHbIM C NHPOHHHOM IO 
a—Ilanneureiimy B coueTaHuH Cc JelicrBHeM puOoHYKNeasbl; HapAAy C pHOo- 
measoli UCHOWb30BaNacb Takxe 0,5 M rpuxmopyKcycHaa Kucnora — 15 Muu. 
90°). Marepuan Ja BpiBienua PHK duxcuposasca no Kapnya. Uayue- 
PHK pg wuronma3me sAlileBbIX KsIeETOK C HOMOLIbIO yJIbTpadHvosmeToBoro 
DOCKOMa MOUTH HeEBOSMOKHO, TaK KaK 2KeJITOK OYCHb CHAbHO MOTMOMaeT 
wyaH. 
JaKkoo6GpaszuHpe. B nefaBHelt padote (1°) MHOIO ObIIO OTMeYEHO, 
aia C. fuscus Jur. 6orarb1 PHK u 4ro B xoge qpoOeHuaA He HaOmMoaeTca 
Hi MexKILy W3MeHeHHeM cojepxanua PHK u JLHK. Cxoqupie pesyJibTaTbl Obl 
yWYeHDI Tenlepb Ha Aiiuax C. strenuus. B He_poOsamemcs saline IMPOHHHOMMJIb- 
BeIeCTBO PaBHOMepHO pacripeseseHo 0 BCeMy ALiNy, KOJIMYECTBO ETFO Be- 
> (puc. 1, 1). Ha mpuBeyeHHOM pHcyHKe OKOWO Aep BUAHO CKOIWIeHHe PHK, 
CIYKUT OMHUM V3 TepBbIX IpH3HaKOB HacTyMaiowje mpocasel. IIpu cpas- 
1M HepoOsmeroca Alina u ractpywb (puc. 1, J 2) o6HapyxXuBaeTCsH, ITO 
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ofep»kanve PHK ua aiimo ocTraercd MpakTHYeCKM He H3MeHCHHbIM. By 
cayuaeB HaOsojlaslOCb HEKOTOpOe YMeHbINeHHe PHK x crayun 16 OnacTomept 
HO 9TO ABNeHHe y MaHHoro Bua He MMeJIO 3aKOHOMepHOrO XapakTepa. Koj 
YeCTBO AJ[pbleK BYApaX UMKMONa MeHACTCA B XOe PasBUTHA. B mepBblx | 
cTOMepax cojlepxKUTcH 2—3 KPyNHbIX, OleHO OKpalMBaroulMXcH MMPOHE 
AJ\PbILIKa H HECKOJIbKO Oovee MEJIKUX, B KeTKAX PacTpyJbl HMeeTCA 1—2 pe 
NHPOHMHOPHAbHBIX ApHuuka. B aqpaxX MepBHIHBIX NOMOBHIX KJICTOK PacTpyy 
ANpbuUKH BCerfa cBA3aHbI Cc ruplOKamu JIHK, xapakrepHbiMu Aa ANep 9% 
craquu (puc. 1, 2). Mocne o6pa6oTKu puOonykseason WMTONNAasMa WM AADBl 
yTpauHBaioT NMPOHMHODHJINIO. 

[laprenoreneTuyueckue afta Japunn Oorats: PHK. SepHpmuiKky PHK p 
jaraioTcd B WHTOMIa3Me MOXY 2%KeJITOUHbIMH BKIOVeHHAMM. CKOnJIeHve 
HaOmofaeTca OKONO apa (puc. 1, 3). Ha paye mpemapaToB, NOMHMO Mey 
3epHucrocTu, cosepxamjei PHK, mMoxHO BHJeTb JOBOJIbHO KPyNHBIe Kal 
PHK, ouenb cxoyqHble c 3KTOCOMaMM WHKsIOMa. Ha craqun 2—4 OmacTomep} 
BOKPYF AJep KOHJeHCHpyloTca yUACTKH M1a3MbI, comepxamjet PHK. Ha carey 
4OULMX CTANHAX Apa uM COOTBeTCTBYyIOUIMe UM CKorJeHua PHK nepementarores 
mlopepxHocTnH salina (puc. |, 4). PHK, pacnomaratonlaacad Mex ]y 2KeJITOUHBIMH 3} 
Hamu, euse coxpansaetca. Ha 9TOM 9Talle MOXKHO FOBOPUTb O HapacTaHHH CO} 
xkaHua PHK B alive, Tak Kak MapaJJIebHO C yBeJIM4eHHeM UHCJa O1acTOMe 
pacreT KOJMYeCTBO OKOJIOAJepHbIX ckoMIeHHH PHK. [Ipu o6pasopanun 3apo 
wieBbIX sHcTKOB PHK cocpegorouupaetca B Hux. PHK Mexy 2KeJITOUHB 
3epHaMH yxKe He OOHapyKUBaeTCA H pacnoJlaraeTcs Tellepb JIMUIb B 3apO/{bILeBBE 
wtucTKax (puc. 1, 5). Ecau cpaBHuTb Mexy coOol HavasbHble 9TAalbl pasBUTy 
WM CTaQuIoO 3aKaKH 3apOJbIILeBbIX JIMCTKOB, TO 00 YyBeJIHYeHHH KOJIMUeC 
PHK.tpyauo ropoputp. IIpaxtuuecku cogepxxanHe PHK octaetca OMHAaKOBE 
MeHAeTCA JIMMIb ee TONOrpapusa. B HeqpoOsmemca auue PHK pacnpeyeuena a 
BCeMY ALLY, a Ha NO3qHe cTaqun [poOMeHuA OHA COCpeAOTOUMBaeTCA B 3apOse 
WIeBbIX WHcTKax. Oxpacka no Yuua — Ilannenreiimy JaeT BO3MOX%KHOCTS Mpocid 
AMTb TakxKe WH 3a U3MeHeHHaMH JTHK, Tak kak MeTHJOBBIH 3eleubIM Cnelmupyull 
OKpalllHBaeT 9TO COe@HHeEHHe (pe3y/IbTAaTbI Te Ke, YTO HC peakuHenH Deb 
Ha). Murepda3uble apa paHHux cTault pasBuTHA COBeplIeHHO He OKpalliMBal 
CA MeCTHJIOBbIM 3eJICHbIM, poda3Hble — aloT OTYeTIHBy!O peakluto. B MoMe 
3aKaIKU 3apOMbILIeBbIX JIMCTKOB Apa XOPOMIO KpaCATCA METHJIOBbIM 3@J1CHbIM 

B afpax JapHuv, pasBHBaroulMXcA C OMIOJOTBOPeHHeM, COfepxKHTCHA 3I 
YHTeJIbHO MeHbIue PHK, yem B nNapTeHoreHeTHY¥ecKHX sAmax. PHK B ramore 
THYeCKHX AMWAaX pacnoslaraeTcA B BUe TOHKOrO MOBepxHocTHoro cod. Muxor 
STOT COM OpiBaeT efBa 3ameTeH. HeOompuioe cKonmeHHe PHK na6mojaet 
B OOslacTH BepeTeHa JleleHHuaA cospeBaHua. Boxpyr amduuyKsleyca Takxe — 
ABJIACTCA CKOMJICHHe WMTOMMa3sMbI, Goratoh PHK (puc. 1, 6). Uacro na Bei 
TaTHBHOM TlOJtoce Alla BCTpeyaioTca KpymHple KamsmM PHK, cxogqupie c 9K1 
coMaMH IHKsIOMa H KansamMa PHK B naptesoreneTuyeckHx sAltax (puc. 1, é 
Ipapya, 9TH Kan OOHApYXKHBAIOTCA JIMIb Ha CaMbIX paHHAX cTaHusAxX [po 
neuua. IIpw ApoOenuu xomuuectBo PHK, oryersmmpo BospacraeT mapauieJb 
¢ yBesMYeHHeM uHcsa O1acTtoMepos (puc. |, 7). IpHo6pasoBanuu 6nacToxep 
saklaqKe 3auaTKa ronaq PHK cocpegoTounpaetca B Hux. TakHM O6pas3oM, I 
PasBUTHH AMI NapHU ACHO BbIpaxkeH cunTes PHK, Koroppiit ufer mapasmedb 
oOmuemy cuntesy JIHK ua sino. 


A 


Puce. 1. Usmenenua PHK 8 xoge apo6nenusa syn. 1—2 — Cyclops strenuus (06. 40x, ox. 15x 
Lge HenpoOmmeeca salino, 2—racrpyna; 3—5 — Daphnia pulex — maprenorenermueck 
alta (00. 40x, oK. 7X): 3—neqpobsameeca slitjo, 4—16 6nactomepos, 5 — 3axnanKa 3apoyl 
weBbIX HCTKOB; 6—7 —Daphnia pulex—ramoreneruyeckue sina (06. 20x, 0K. 10x): 6— 
Apobsueeca ano, 7—16 6nacromepos; 8—11— Lacuna vincta (06. 40x, OK. 10x ): 8— Brop 
Aenenue cospepanHa, IJ—2Q Onacromepa, 1O—12 O6nacromepos, 11 — ractpyaa; 12—18 
Phyllodoce maculata #rsted. (06. 40x, ox. 10x): 12—o6pas3oBanue IIpoHyKweycos I3—Te 
casa TlepBoro jenenua npobenua. Ouxcanua no Kapuya, oKpacka MeTHJOBLIM 3e@NeHBIM CE 

ponuHom no YxHua—Ilanneuretimy ; 
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O20 010CKH. Konnyectso PHK B stax @u3sbI BEKO, HO ee UCcae)O- 
ERE geen 
aHHMAJIbHOM Hovioce. Ha BereTaTHBHOM 
ce rubioku PHK pacnomaratorca mexkyy 3epHaMH XKeJITKa*u nycTroTramu 
eee Sega HM Kpynuble Karu PHK. Cojlepka- 
CH3MeHHBIM JO MO3AHHX cTaqu ApoOsenuna. 
MeCTBO PHK pesxko noppliaerca B BeHrepe, KOrla HauHHaeTCA UpupocT 
XBOH MaccbI 3apofpiua. Apa paHHHX cTauit ApoOJeHuA He OKpaLiHBa- 
| MeTHJIOBbBIM 3eJIeHbIM; Ha MO3QHHX JlalOoT OKpacky. 
)PHMeHeHHe OKPaCKH METHJIOBbIM 3eJICHbIM C HHpOHMHOM K AlWaM Jak yHbI 
PMHTepecuble pesyJbratl. B saiite, npeTeplepaiolleM JeseHve cospeBaHua, 
_ cOcpeJOTOUMBaeTCA TOMbKO Ha AHHMAJIbHOM Movloce MB OOsIacTH axpoMa- 
30r0 BepeTeHa. Bropoe HeOoubuloe CKOMIeHHe HaOsIOJaeTcA Ha BereTa- 
oM mosioce. PHK coqepxuTca HB JyuncTocTH chepMaTosouga (puc. |, 8). 
KOM 43 ByX OactomMepoB PHK; onsiTb-Taku JOKaH3yeTCA Ha AHHMAJIbHOM 
bce B OOaCTH pacnomoxeHHaA Aep (puc. 1, 9). Uacro 3yecb BcTpeyatoTca Oo- 
pyluble Kalu PHK. Uutepdasubie aqpa He OKpallHBaloTcA MeTHJIOBbIM 
HBIM, B TO BPeMA KaK B TeOPasHblX ApaxX, HapsaAly C XPOMOCOMHBIMH HH- 
[, B 3eJIeHbIM WBeT OKpalliHBaeTca Wudppy3HO u AepHbIM COK. 
Ipu o6pas0BaHHu MUKpOMepoB B HUX TepexogutT PHK (puc. 1, /0). pu- 
JeHHble HaOMOJeHMA Hal AiiaMM JakYHbI OOHapyKUBaIOT HamM4He o6o,- 
‘EMHOM Ta3Mbl Ha aHHMaJIbHOM movuoce. IIpH ApoOeHHH OHA TOMaaeT 
KO B MHKpoMeppl. B atom culyy¥ae C HECOMHEHHOCTbIO BBIABIACTCA AHAJIOPMA 
ily NoBeyleHvem TEMHOL la3Mbl WH TEMH KAPTHHAMH, KOTOpble OOHapyXHBaloT- 
imp UuccnegfopanuH PHK. B maxkpomepax PHK cogepxuTca Jb B 
| HeOOJIbUIMX KpaCHbIxX «IamoueK» OKOJIO aAgep (puc. 1, JO). 
da craquu ractpymp1 PHK cocpegorounpaetca B 9HTOZepme (puc. 1, 11). 
OKPaCKe METHJIOBBIM 3@J1eHbIM C IIMPOHHHOM OCOOeEHHO XOPOLIO BbICTYMaioT 
IHGA (OPM! sep SHTOAePMEI H SKTOJepMbI: Apa SKTOJepMbI MpHoOpeTaror 
OIleHHY!O (bOpMy, B TO BpeMA Kak Apa 9HTOMepMbI CTaHOBATCA aMeOOBU]- 
Mm. Pasmwuarorcsd OHH H 10 KONMYeCTBY AAppiuek. Ecim B AApaxX 9KTOJepMbl 
edaloTca OHO-1Ba AMPbILIKa, TO IA Aep SHTOAEpMbI XapakTepHO TPU-YeTHIpe 
BIKA. 
Kombuatbe uwepBu. Alita mdunnojoue Sorat: PHK. Ilnpounuo- 
bHOe BelllecTBO B BHJe MeJIKUX 3ePHbIeK PaBHOMepHO pactipefesieHo NO 
“y Ay Mex,y 2%KetTOUKLIMA BKNOveHHaMH (puc. 1, 12). Hao ormeTuTb, 
(ia AMM usNOFOWe XapakTepHO HaWGHe HHAMBMyaJIbHbIx KoleOaHHit 
yep»kanuu PHK. B ognol u Tol we Ka{ke BCTpedalorcs aia c OOJIbIIHM 
eHbIUMM KOmHYecTBOM PHK. IIpu qesenuu Alia He IpOHCXOAMT YMeHbIMeHHA 
K 8 wuronsa3sme (Kak 3TO JOJ2KHO ObITb corsacHo cxeme Bpaie), XoTA KO- 
ecTBO ee B OG/aCTH BepeTeHa yBenuuuBaetca (puc. 1, 13). 
B xoje 4po6eHHA KOMMYeCTBO PHK wa simuo ocTraeTcd MOCTOAHHbIM. 
TICIbHBIX CyYaAX HaOOfasOCb YMeHbIWeHHe COMepwKaHuA PHK x craquu 
jJIACTOMEPOB, HO TOBOPHTb O 3aKOHOMePHOCTH STOTO ABJICHHA MbI He MO2KEM. 
BpeMA TacTpYJAUMH B KseTKAX SHTOJepMbI MOABMAIOTCA KPYHble Kall- 
Erik. 
PesybTaTbl OKpacKH MeTHJOBbIM SeJIeHbIM NOATBepAaloT AaHHble (pesib- 
OBCKOM peaknun, He BEIABIAT JIHK B aqpax OulacTOMepOB Ha PpaHHHX 9Talax 
OJIeHHA. 
KumeunonouoctTruHbe. Masoe KomM4ecTBO PHK B wWuTorsa3smMe 
| rPOHOTHpeH HaGsOfaeTcA Ha MpOTs2KeHHH BCeX PaHHHX cTafuu poOueHHs. 
3a PasJIMYHMbIe [1a30M 3ep HBILUKH PHK pas6pocaubi cpequ 2kerTKa. B siqpax 
CTOMepOB HMeeTCA OHO OMeHO OKPalIMBarolleecA APbILIKO. Pesko HOBBI- 
TCH MHPOHHHOMUNHA AM pbuueK B NapeHXuMyJe. Hecmotps Ha TO, YTO KO- 
ectso PHK pz IMTOMIa3Me B STO BpeMA JIMUb HEMHOrO OosIpIIe, YeM B TIPeAbl- 
IHX CTaMAX, WapeHXHMyla KaxKeTCH Apye OKpallleHHOH MMpOHHHOM, YTO 
CHOBIMBaeTCA CHJIbHOM MMpOHMHOduIMeH sAAppMeK. 


SuauutTelbHoe yBeJIMYeHHe cOfepxkaHiA PHK uacrynaer B MJlaHyJie. 
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B 9KTOJepMaJIbHBIX KIeTKax PHK cocpeorounBaercA B OCHOBHOM B allKa 
yacTH — B OO6sacTH pacnouoxeHns Adpa. Apa SkTOJepMbI MeHbILe 0 pasMe 
ueM AJ[pa JHTOJEPMbI, A/[PbILIKM B HAX Tak2Ke MeJIbYe HW MeHee IMPpOHHHOMHIb 
Spa SHTOJepMabHbIX KJIeTOK CHJIbHee KPaCATCH MeTHJIOBbIM 3eJI@HbIM, 
Apa IKTOJePpMaJIbHBIX KJICTOK. 

VuTepecHO OTMeTHTb TO OOCTOATEbCTBO, UTO, HECMOTPH Ha OYCHb Ciat 
NMpOHMHOHIMIO, WHTOMIasMa AH Ha BCeX CTaMAX [poOseHHA MHTeHCH 
norsomaer yabTpaduouerosble wy. Kourpoubyble CbeMKH B OOWacTH 
BosIH 313 nu 365 Mu noKa3aJH, YTO 9TO ABJIEHHe OOYCJIOBMEHO HE TOJIbKO NOTVIO 
HHeM KeJITKa. Takoe MpoTHBOpedHe MexXy pesyJIbTaTaMH OKPacKH U YJbP 
(PHOJIETOBBIM aHaJIM3OM MOXKHO OOACHHTb TEM, UTO HB OBOLLMTAX H B O1aCTOMe| 
Ha NepBbIxX 9Tamax ypobOseHua PHK Haxoqutca B enOJMMepH3OBaHHOM COCT 
HHH, MOSTOMY OHA He OKpalMBaeTcA NHPOHHHOM. IlocKkouIbky aOcopOunA yubT 
(PHOJIETOBHIX JTyYeH HYKJICHHOBbIMH KHCJIOTAMH 34BUCHT OT HX aSOTHCTHIX OCHO 
HHH, B MepBYy!O OYepeb ajleHHHa, TO CTeMeHb MOJHMepH3 allH He OKA3bIBaeT B 
AHUA Ha cnoco6HocTtb PHK xk norsomeHvio STHX JyyeH. 

PesyabtaTbI usysyeHun PHK B aAuaxX KaMMaHYyJIMHbI TaKOBbI Ke, Kak 1 
rOHOTHpeH: B ApoOsmuxca aAliwax PHK Maso, HO KOJIMYeCTBO ee peskO BOsp 
TaeT B [WwaHyse. 

O6o6iaa HMeroulHlica y Hac MaTrepvan 10 HK nu PHK pa3BuBaronuxca 
MOXKHO 3aKJIOUHTb, UTO TOBeseHve 9THX KUcOT pasmHUHO. JLHK Bexer ec 
OfHOOOpasHo B AliWax pasM4dHO OpranHsann (17), KOMMYECTBO 2Ke H U3MCHEE 
PHK tTecHo cBx3aHbI Cc OCOO€HHOCTAMM OpraHv3sauuH Auu. Ha cofepkai 
PHK B sftue OKa3biBaeT BAMAHHe KOJIMUeCTBO XKEJITKA HW AKTHBHOM WHTOINIASM 
cojlep2kaHve PHK mpsMmMo mponopiHOHasIbHO KOJIMYeCTBY AKTHBHOM WMTONMASN 
Jlokanu3auua PHK taxxe cBi3aHa c paciousIOXeHHeM aKTHBHOM WHTOTMNa3M 
Aya, Ooratpre PHK (uuKson, napTenoreneTuueckhe sila Jlabuuu, usa 
(buofoue), OTMHMYaIoTcH OT aun, Sequprx PHK (naxyna, «3HMHHe» Ai 
Rapuwu, TvApoub), OvicrpbIM TemmoM jpoOmeHHaA. 

IIpu ApoOsennu sau, Ooratprx PHK, kounuectBo TocmeqHeli ocTaeTca 
CTaqMM TacTpyJIbl WpakTHYecKH OAMHAKOBbIM. Ha6mrojaeMoe HHOra CHHKeH 
PHK ua craqun 16—32 6nacromepos y WukoNa H PUNO AOUe exKUT B Mpesed 
HHAUBUAYaJIbubIX KOJIeOaHHi. PasBuTue AWW, NepBOHavaIbHO GOeqHbIx PF 
(Hapbuus — «3MMHHe» slila, THApOuAbl), COMpoBoxaeTcs BHAMMbIM YBesM 
HHeM cojfepxanua PHK. Hu ua ofHOM H3 H3YYeHHbIX OOBEKTOB He yam0cb H 
OM0faTb MopoNOrvyeckuX KapTHH, TOBOPAMLMX O BOSMOXKHOCTH MpeBpalleH 
PHK 8 JHK u o6partuo, Kak 970 cileqOBasIO Or%KUaTb, coriacHo TeopHu Bpaill 
Tlo-suyumomy, JIHK u PHK umetor camoctostesbuble MYTH CuHTe3a. 


JlenuurpagcKu rocyapcTBeHHblli yHuBepcuTe;r Tlocrymu10 
um. A. A. )Kmanopa 17 III 1956 
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oKkuaygpr Akayemuu Hayr CCCP 
1957. Tom 4112, Ns 4 


PHUPOBHOJIO‘H #1 


é 
r. M. BEJIAEB wu Tl. B. YUIAKOB 


HEKOTOPbIE 3AKOHOMEPHOCTH KOJIAYECTBEHHOrO 
ACIIPEXEJIEHHA JOHHOH ®AYHbI B BOJAX AHTAPKTHKH 


(Tpedcmasaeno axademuxom E. H. [aeaosckum 22 X 1956) 


IsydeHHe 3aKOHOMepHOCTell KOJIMYeCTBeEHHOTO pactipeseseHHA MOpcKoOii 
OH dayHbI 3a nocuequHe 40 meT wWHpOKO BOO B IpaKTHKY MOPCKHX 
OrHyeckHX HccueqoBaHHi. Hanu6omee MHorouncseHHble JaHHble B STO O6- 
4 NOJYYeHbI PasJIMYHbIMH COBETCKUMH HcCCIeAOBATeAMH JI pxAa Mopeil, 
ajolwuX Oepera Hauelt crpanbl. Uro Kacaetcad anTapKTHYeCKHX BO, TO, 
(bayHucrTuueckue COOpbl y2Ke HEOAHOKPaTHO MpOBOAWIMCb B HX 9KcTeqU- 
H pa3JIMUHbIX CTPpaH, 3aKOHOMEPHOCTH pacmpeseJieHHA JOHHOM (baynpr 
X BOaX OCTaBaJIMCb JO cero BpeMeHH HeH3yYeHHbIMH. 


Puce. 1. PacnonoxeHHe HW HOMepa craHuHli scKNeUEHOHHOrO cyqHa 
«O6b», Ha KOTOPHIX ObIJIH B3ATbI KOJIHYeCTBEHHbIe JtHOUepMaTesbHbIe 
TIpoObt 


) 
) 


TlepHo MpoBeyeHHA OKeaHosorMyecKuX padoT KommueKcuoit AxtapK- 
KOM 9KcnequuHeH AH CCCP ua skcneqMuuHOHHOM cyjHe «O6b» B aHTapKTH- 
MX BOjlax (Mapt 1956 r.), B palione, IpocTuparomlemca OT Mops JIsBuca 
cTpopos Banmenu, Ha 24 cranuMax (Mexyy 64—67° to. m. u 91—163° B. q.) 
1 B3ATbI KOJIMYeCTBeHHbIe AHOVepMaTebHble NpoObl c rayOuH oT 105 jo 

M* (puc. 1). [Ipo6pr 6pantucb WHOUepnaTesem «OxkeaH-50» c msOmalbIo 
ppitua 0,25 m?. [Ipomprnka mpo6 c rayOuH Meee 1000 m mpoBogumacb Ha 
JWIMYeCKOM cuTe c sueeii 1,2 MM. IIpo6nr c rmyOuH Oonee 1000 M mpomprBa- 

B ceTKe H3 lWewmKOBoro raza Ne 140, aro oOecneuHBasIO COXpaHHOCTb jaxKe 
Oylee MeJIKHX XKMBOTHbIX (MeHee | MM). BsBelmiMBaHve %KMBOTHBIX IIPOH3BO0- 
Cb HA KOpaOsIe TOce CIHpTOBOH duKcauHu. OOpadoTKa coOpaHHbIx MaTe- 
oB** NO3BOHIa HaM BbITBHTb HEKOTOpbie 3€KOHOMEPHOCTH B BepTHKaJIbHOM 
PejJleJICHHH OTJeJIbHbIX PPYMM 2KUBOTHBIX HU OoOsIee OOMLYIO 3AaKOHOMEPHOCTH, 
IKTEPH3yIOULy!O H3MeHeHHe CYMMapHOl OnoMaccbl OeHTOCa B 3aBHCHMOCTH 
myOuHbI MecrooOuTanua. B tra6n. | mpuBesenbl (akTHYecKHe JaHHble 0 


- Tay6uupt Menee 100 m B cHuly cnemuudHyecKHX JIeAOBbIX YCJIOBHH, K CO*KAJICHHIO, OCTAJIMCb 
jeqopanHbimu. JIuTopambHasd 2%e 30Ha y MoOepexul ANTapKTHJbl, HACKOJIbKO Mbl MOTVIM 
OaTb, — 6€3)KH3HeHHA. 

Hamu mpon3speyena JIHIIb KONMUeCTBeHHAA OOpaooTKa Mmpoo, Tak Kak OMpefeMHTb BH]IO- 
MIPpHHAWIexKHOCTh (bayHbl Ha KOpaOse HE IIpeACTaBJIAIOCb BOSMO?KHBIM. 


137 


r Ta6mula 
Buomacca (r/M?) pa3vIM4HbIX rpylM JOHHbIX %MBOTHBIX B BOMAaxX AHTAapKTHKH 
’ (To KOMMYECTBEHHbIM JHOWePTATCJIbHBIM m1po6am) 
Pako- 

oNo ‘ay Ou- out- Mmaun-| Mrao- | Acuu- 

ee ay m. | Fy6xu | Yepsu | snockn iow en Oe uu TIpoune 
MA 105 2400 50 0,6 _ 0,4 42.6 0,4 = 
32 190 162 4,6 0,4 0,4 = 14 0,2 1,4 
30 197 439 75 58 — 374 132 282 3 
15 210 9 20 0,6 0,5 a 0,8 82 — 
AA 228 417 13 14 0,2 30 1,8 44 — 
34 330 138 220 0,2 0,4 — 420 0,4 4k 
44 397 — 8,8 A) 8,4 2,4 0,8 16,4 3,2 
4 420 238 61 39 = 20 4 10 — 
42 525 0,4 0,8 0,8 0,8 0,8 — — - 
25 550 10,8 6,2 0,6 0,3 _ 42,5 = 1,6 
6 760 — 22,5 = — = 22,5 ~ 26 
2 840) 0,8 5,6 0,8 — 0,6 0,4 — = 
12 910 26 38 0,4 0,8 1,6 0,8 = _ 
4h 1070 0,60 0,60 =) — = — — — 
17 4999 = 0,04 = = = Be = 0,6 
16 2000 0,08 0,68 —_ 0,4 0,2 0,2 7 — 
33 2130 0,40 1,00 — 0,4 0,8 0,2 = == 
27 2160 _ 0,40 (1) == =< = = = 
20 2250 0,32; — = = = = = 0,4 
54 2710 0,04 0,82 — 0,09 _ — — 0,09 
141 2868 0,60 0,42 0,15 0,04 0,08 0,8 _ = 
55 2980 0,02 0,24 = 0,08 = 0,24 — -- 
abe 3150 = 1,20 = 0,20 = a 28 ie 
50 3200 0,19 0,53 — 0,34 _ — = 0,15 


* Tipu mepecuete 6vomaccyl Asa ct. 3D He yuTeHO HaxomAeHHe 


Abi — Oonesua, Becom 3,6 r. 


OvoMacce pa3JIMUHbIX py JOHHBIX KHBOTHBIX Ha BCeX 24 CTaHIMAX. 9 
W3 9TOH TaGMHUbI BUAHO TOcTeneHHoe MasleHve BeMIHHbI OOUleH OuomMacchl 68 
TOCa, IPH H3MeHEHHH COOTHOWIEHHA OMOMACCHI PasJIMYHbIX py MO Mepe y 
suuenua riyOunbl. 3Hayenve ryOOK, Kak IpaBMsIO, OYeHb BeHKO Ha TviyOul 
no 420 m. Ha nexoroppix craniuuax (cr. 1, 41A) ry6xu cocrapnanu qo 96% 
6uomacce. IlopepxHocTb rpyHTa 3JeCb Oblla NOKPbITa CMJIOWIHbIM BOMJO!I 
MOJO6HO TOMY, 


B upo6e KpymlHOorO 


M3 CTeKJIAHHBIX CIHKYJ ryOoK, IIPOMNHTaAHHbIX HJIOM, 


3TO HaGwuofaeTcH B HeKOTOPBIX palioHax 1oro-3amaqHOoH uacTu Bapexik 
mops (7,8). Ha 66bummx rayOuHaxX 3HaveHHe ryOOK CHJIbHO yMeHbIUaeTCA. 2 


aK3eMIJIApa 9X! 


pakTepHa HaHOoJbulad UpWypoveHHOCTb acluAnii K rayOuHam 200—420 
MW OTCYTCTBHe HX rviy6xe 500 M. Jina Gouee YeTKOFO BLIABJICHHA STHX H3MeHEE 
MbI pa3OHJIH BCe CTaHWMU 0 rstyOuHaM Ha YeTbIpe TOPH3OHTAa H BHIGHCJIMJIM C] 
HHe MOKa3aTeJIH OHOMACCHI OTACJIbHbIX TpyNM MW HX MpOWeHTHOe COOTHOUIE! 


TaoOdmauma 


M3zmenenne cpeqHux noka3aTeseH OvoMaCcch! pasMHUHbIX py B 38aBHCHMOCTH OT rJlyOl 


(Hay uepToh B r/mM?, nox 4ueprok —B mpoleHTax) 


Pako- 
Tay Ouna, M Ty6xu Yepau baa See ees was aes IIpoaue 
400—200 1000 43 20_ 0,1 125 63 94 12 
74,2 3,2 ES 0 9,3 4,7 7,0 Oa 
200—500 100 65 14 1,8 11 29 24 450 
AL Ovloie 4,6 0,8 4,6 | 10,4 | 10,0 | 0,6 
ies pith 7.8 ants On HOO, 2 Toe) Ras & 5,6 
7-8 | 54 1,2 0,9 1,2 |) Soap Snes 
10800 0,20 |.0,50 | 0,42 | 0,44 | 0,40 | 0,48 | — | 0.8 
15,4 38 ,4 9,2 10,8 7,7 10,0 = 8,9 


Aidt Kaxkoro ropusouta (Tabu. 2). U3 rab. 2 Bugquo, uro pW o6ujem aye 
OMOMACCHI BCeX py GeHToca C YBeMYeHHeEM TYOMHbI OTHOCHTeIbHOe 3Hé 
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PasJIMUHbIX Ppyll H3MeHAeTCA NO-pasHomy. Kpome y2Ke OTMeYeHHOrO BpIIUe 
OrO YMeHbINeHHA C riyOMHOH 3HaveHHA TyOOK HW OTCYTCTBHA rryOxe 500 M 
[IHH, BbIABJIAeCTCA MOCeOBaTeJIbHOe HapacTaHHe c PwyOy“HOH 3HaveHHA 
0OpasHbIX H OCcOOeHHO YepBell. B OTHOWIEHHH OCTaJIbHbIX rpymm GeHToca 


ib YeTKO BbIp a2xKeHHOH 3aBHCHMOCTH 


He HaOuroqaeTcn. HecoMHeHHO, TO 


IpeyesieHHe JOHHbIX OpraHH3MOB 3aBHCHT He TOJIbKO OT IvIYOHHbI, HO H OT 


a Pyrux dakTopoB (rpyHrTel, 
aAKTep pevwbectba H T. J.), HO 
[BapHTeJIbHad OOpadoTKa Ma- 
fala B SKCIeQHWHOHHBIX yc- 
JAX He MOSBOJIAeCT MOKA cCie- 


Nea Owneiva™ «3 


H3menenne oOne Ovomacchl GeHToca (r/M?) 


B 3aBHCHMOCTH OT rury OHHBI 


> B 9TOM OTHOMICHHH KakHX- 
) BbIBOAOB. OrmeveHHbIe 13Me- 
AA COCTaBa (payHbl B 3aBHCH- 
TH OT rulyOHHbI B OTHOWEHUH 


Iay6una, M 


Ces.-3all. 4aCTb 


AnTapkTHYecKHe BOJDBI 
Bepnurosa Mopa 


MakCH- 
MaJIbH. 


cpea- 
HAA 


MHHU- 


cpeqnaa 
MaJIbH. 


STOpbIX TpylN, BHAMMO, cre- 


A0N0—_2 LOL 

WHbI JWIt aHTapKTHYeCKHX nar ce ee a oe 
“Tak, BeCbMa XapakTepHO 5001000] 71 | 43 | 3,6 42 
“MH MOJIHOe OTCYTCTBHe pakoo6b- 1000—3200 2,8) ef 3i) 0.54 20 


bIX Ha ruiyOuHax 0 200 MU 


AaUHTeJbHOe KOJIHM4eCTBO H COOTBETCTBEHHO He3HauHTeJIbHble Kak aOcOJIHOT- 
TaK H OTHOCHTeJIbHbIe MOKa3aTeJIH OHOMACCHI MOJINIIOCKOB Ha MaJIbIX ruryOu- 
*_ B cerepuHbix palionax OxoTcKoro u Bepuuropa mopelt, B UyKotckom 4u 


2000 3000 = 4000. 


/nybuHa 


0 1900 


9. Usmenenue Ovomaccbl OenTOca C Tay- 
vi: 1 —B aHTapKTHYeCKHX BO}aX, 2— y 
upix no6epeExHi OKBaTOpHaJbHOU Aqpu- 
Ku m0 (°) 


vax XapakTepHbI H ud Dapentlopa MopA 
-avOoslee BbICOKHe ToKasaTesM OHOMACCHI 
6uHax Jo 500 mM) O6ycJIOBJIeHbI, rlaBHbIM 06pa30oM, IIbIUHbIM pasBUTHeM 3/{ecb 


BapeHuOBOM MCpsX 3HaveHHe O6eHX 
9THX Ppyllll Ha COOTBETCTBEHHBIX Tvly- 
OHHaX MHOTrO Bbue (1,”,°). 

Uto kacaeTcH H3MeHeHHA T0Ka- 
3aTeJIeH OOuleH OHoMaccbl OeHTOCAa 
B 3aBHCHMOCTH OT IJIYOHHbI, TO B 3TOM 
OTHOIMeHHH HaGstoaeTca BNOHE OM- 
peweJIeHHaA 3aKOHOMepHOCTb, BbIpa- 
yKalolladcaA B Pe3KOM ' yMeHbILeHHH 
OHOMaCCbI NO Mepe yBeJIHYeHHA Tsy- 
OuHbI (TAG. 3H pe. 2), TaK Ke Kak 
MH B Apyrux pationax Muposoro oKea- 
Ha (3—°,®). Tlopaqok BeMUMH JIA TO- 
PH30HTOB YO 500 M BecbMa 3HauHTe- 
JleH H FOBOPpUT O BbICOKOH Tpoyyk- 
THBHOCTH IIpHOpexKHOHM 30HbI aHTapK- 
THYeCKHX BOA. Kak BUAHO H3 TAO. 3, 
Ovomacca Ha 9THX YTOpH380HTax 
3HAUHMTeJIbHO BbIIe CpeqHHX NO0Ka- 
3aTesieH OHOMACChI JIA CeBepo-3a- 
nagqHot uactru Bepvurospa mops (m0 
JaHHBIM 9KcHequuH Ha «Buts3er). 
Bowlee HU3KHe, 4eM B AHTAaPKTHYeCCKUX 
BOaX, cpeqHHe NoKa3aTeH Ono- 
Maccbl GeHTOCa Ha CXOJ{HbIX FOpH- 
(1). CaemyeT, O4HaKO, yUHTbIBAaTb, 
B aHTapKTHYeCKHX BOJax (Ha 


OpMoBbIxX rpyll OenToca (ryOKH, aCI\HMH, MUlaHKH). 


B ropus3onte 


500-—1000 m cpequuii NoKasaTeb OnoMaccbl OeHTOCa Pe3KO 


*KaeTcA WO cpaBHeHH!O C BbIMeTeKAalULUM TOPH3O0HTOM H yr2Ke HE IIpe BbIMaeT 


* Tlan6oyree BbICOKHe NOKA3SAaTeJIN 6uoMaccbI MosuocKoB Ha ct. 30 H | 


(ra6.1. 1) oO6ycJIOBJIeHBI 


PKJIGHHeEM B 9THX mpooax eJIMHHYHbIX KPYIIHbIxX 9K3EMIIJIAPOB. 
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3eCb aHaslOrvyHOro MoKa3aTeia juid Bepuaropa Mops. Ha rayOunax Oovee 
1000 M HaOmoaetcs JambHelimee 3HaYHTebHOe CHWKeEHHe BeJIMYHHbI OHOMac- 
cb 6eHTOCa. Cielyer OTMETHTb, UTO TPH BHIUHCIeEHHH cpeqHerO MOKa3aTeI# 
Ouomaccpl GexHToca ut ropw30nTa 1000—3200 m (1,3 r/m?) Hamu He yuTeHO! 
HaXOxKeHve B ryOoKOBOAHOM mpobe, nowyyeHHOH Ha cr. 35 (cM. TaOm. I) 
O]HOrO KpyiHoro |ak3emnuiapa 9xXHypuyAbI — Bonellia, Becom 3,6 r. [lomumo- 
11 rary6oKOBOJHbIX JHOYepMaTeJbHBIX TpoO, MOJYYeHHbIX B AHTAPKTHYCCKHX 
BOJlaX, BO BpeMA SKCHeAMUHH Ha «OOH» ObIIO B3ATO elle 9 MHOUePMATeJIbHBIX | 
1po6 Ha rmyOunax Gomee 1000 mM B ypyrux pationax (cyOaHTapKTHYecKHe BOB 
WM TpomMyeckve palionbt Muyuiickoro okeaHa). Bo scex sTHx 20 mpoOax JMIUb 
OHaxXKbI Obl OOHAPyXeH CTOJb KPYyMHbI OpranH3M. EcTecTBeHHO, YTO MeXa- 
HHYeCKHH NepecueT ero Beca Ha KBalpaTHbIit MeTP HCKa3HJI Obl NOKasaTeJIb 
OMOMAaCCbI JWI WaHHOW cTanuMn. Ecam xe yuecTb, YTO OMH OpraHH3M BeCOM | 
3,6 Pr NONOJHUTeEIbHO NpUxoyUTcA Ha 20 cTaHWMM, TO yBeMYeHHe 3a CuUeT Hero 
cpequHero MOKa3aTeJA OMOMaccbl Ha ruiyOuHax Oosee 1000 M BbIpasHTcA BeJIM- — 
4HHOL OKoIO '/, r/M?, uro cyIecTBeHHO He MeHAeT NOpsAyKa NOyYeHHOrO Aa 
STHX FyOHH NoKa3aTeJa OMOMACCcHI. 

Cpequuli noka3aTesb OuoMacchl JIA Tropus0HTa — 1000—3000 m ja aHTap- : 
KTHYeCKHX BO] BIS pas HMxKe, YeM Aa Bepunrosa mops. Ha «Bursase» mosty- 
YeH PA AHOVepMaTeIbHbIX MpOO Cc aHaJIOrHYHbIX ruiyOHH 43 palionoB THxoro | 
OKeaHa BOH3H NOOepexbaA KamuatKu 4 CepepxHon Anonun. Bce stu mpoObi TakKxKe 
AaroT MOKasarTeJiH Ouomaccl, B 10—50 pas ipeBbimmaroulve TAKOBbIe JIA AHTAPKTH- 
yeCcKuX BO. B To xe BpeMsA NpOGbI, B3ATbIe 9KcMequUMel Ha «[anaTee» y 3anay- 
HbIX NoOepexHH SIKBaTOpHalbHOH AdpuKku (°), awTr MOKa3aTesH OvOMAaCCBI 
BeCbMa OJIM3KHe K NOJYYeHHBIM HaMH (cM. pHc. 2). Hanwuve qo cero BpeMeHH 
JIMIUb OTCJIbHbIX OTPbIBOUHbIX AHHbIX O KOJIMUCCTBEHHOM OOHJIMM 2XKH3HH Ha 
OOJIbUINX PIYOUHAX B CTOJIb YaJIeHHbIX [pyr OT Apyra paiionax Mupoporo oKea- 
Ha HE [O3BOJIAIOT MOKA BbICKa3aTb KaKHX-JIMOO OMpeJeJeHHbIX Cy*KeHuM 
O NPWUMHAX pas HIM WIM CXOACTBA MexKy BeMMYNHAMH OHOMACCHI Ha rayOuHax 
B aHTapKTHYeCKHX BOaX HB Jpyrux palionax. 

ro Kacaeres KOpMOBoro 3HaveHUA OeHTOCAa aHTAapPKTHYeCKUX BO, TO HOJy- 
YeHHble JaHHbIe 3aCTAaBJIAIOT CUMTATb CFO 3HAYHTeJIbHO OOee HH3KHM, YeM B 
OOJIbIIMHCTBE J[PyrHX, H3YYeHHbIX AO cero BpeMeHH paloHax, IpWypoueHHbIxX 
rlaBHbIM OOpasom K CeBepHomy nosymapuro. Ha ray6unax yo 400—500 m 
KOPMOBoe 3HaveHHe aHTapKTHYecKOrO OeHTOCa CpaBHHTeJbHO HU3KO, B CHuy 
OTHOCHTe€JIbHO MaJlOrO 3HaYeCHHA KOPMOBbIX OPraHH3MOB B OOMIeH GMomacce, a 
Ha rutyOuHax Oosee 1000 M 3a cueT ManbIxX aGCOMIOTHBIX MOKa3zaTeeli OHOMACCHI. 
HanOouree 630K 10 CBOeEMy KOPMOBOMY 3HaUeHHio K PYrHM BOOeMaM OeHTO® 
aHTapKTHYeCcKHX BO Ha raiyOuHax Mexyy 400—500 u 1000 om. 


Mucruty?t okeanosornu u Ilocrynuao 
SoosormyeckHit HHCTHTYT 8 X 1956 
Axajlemuu uayK CCCP 


UHMTHPOBAHHAA JIMTEPATYPA 


+B. A. Bpouxaag, JL A. 3enxesuy, Tp. BHMPO, 4, 5 (1939). 2 H.T. Bu= 
Horpajosa, Tp. Uucr. oxeanon. AH CCCP, 9, 136 (1954), 8 JIA. Senxesuy 
Hiss. AH CCCP, cep. reorp., 4, 26 (1956). 4 JI. A. Sen kesug, FH. Al bu purTein, 
Fotis | Bb ea see, Tp, uc, oxeanon. AH CCCP, 12, 345 (1955). ® M.C. Uneansco H. 
the TOHH, 3, 4 (1934). °B. B. Maxapos, WUccaenos. mMopeH CCCP, B. 25, 260, 1937. 
I]. WH. Pessou, Tp. Mucr. mo usys. Cesepa, B. 37, 67 (1928). §3. A. Ounatosa, 
Tp) TIPO) 8 2,3 (1938), 2uRaS parck, Nature, 168, 112 (1951). ‘ 
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MHKPOBHOJOLH 


K. B. KOCHKOB u O. IL. PAEBCKAA 


.K BOTPOCY O TIPHCNOCOBJIEHHH JIPOXKKEH K CBPA)KHBAHHIO 
CAXAPO3bI 


(ITpedcmasaeno axademukom A. H. Onapunvim 28 1X 1956) 


OyHMM 3 Hac (',”) ObIIO ycTaHOBNeHO, YTO IPH JVIMTeAbHOM KYJIbTHBUpO- 
aHHu jpoxrKeli Saccharomyces globosus Ha cpeyle c caxapo30i noaBAswrTca 
SIeTKH, CMOcoOHbIe COpaxkUBaTb STOT CaxXap, T. e€. UpHoOperaroujue HOBOe, 
He CBOHCTBeHHOe HM paHee Ka4ectBo. [Ipu 9TOM OKa3aOcb, UTO TaKHe KeTKH 
NOABNIAIOTCA JlasIeKO He BO BCeX OMBITHBIX KyJbTypax. [Ipucnoco6usmueca 
cOpaxkUBaHito CaXapO3bl KJI€TKH YCTOHYMBO COXpaHAIOT BHOBb [peoOpeTex- 
O€ CBOMCTBO IPH KYJIbTHBUpOBaHHU Ha pasJIMUHbIX cpefaxX, He cosep2xKallux 
caxapo3y, He TOJIbKO IIpH BereTaTHBHOM, HO H Tp OJOBOM pa3sMHOxKeHHH 
(ctlopooOpasoBannue). B noceqHem cy4ae HMesIO MeCTO pacieneHve: [Be CHOpEI 
U3 YEThIPeXCHOPOBOrO acKa OOBIMHO JaBaslH KYJIbTYPbI, COparKuBalollve Caxaposy, 
a OCTaJIbHbIe IBe — He COpaKUBalolve YTOT CaXap, T. €. OHH BeIH ceOs, Kak 
ucxojuple. [IpwHumMasd BO BHHMaHHe Januble TOpKeputa (>), He OOHapy2xxuBUerO 
OObIYHBIMM OHOXHMHYECKHMA HCCJIeOBAaHHAMH AKTHBHOCTH tbepMeHTa caxapo3bl 
yy S. globosus, aprop OObacHH BO3HHKHOBeHHe cmoco6HOocTH cOpaxKuBaTb 
icaxapo3y HOBOOOpasoBaHHem (pepMeHTa caxapoO3bl. 

HeyaBHuMH HccuieqOBaHHAMu Onapuua, TebMaH 4 OnbuHepa (*) B 9KCTpaK- 
Tax u3 KueToK S. globosus, nNoOJBeprHyTbIX JleliCTBHIO YJIbTPpa3sBYKOBbIX BOJIH 
‘YAalocb OOHAPYXUTb B OYEHb HeOOJIbUIOM KOHYecTBe HHBepTa3y. IIpH stom 
Ob MOATBeEpxKeHbI Jannpie [OpKesu4a O TOM, YTO B HHTAKTHBIX KJIeTKaX H 
JIIPH HeMpOOJDKHTeIbHOM UX ABTOJIM8€ AKTHBHAA WMHBepTasa OTCYTCTBYET. 
Tiospmenue 2Ke HHBeEpTasbI B pPesyJbTaTe BO3eHCTBHA YJbTpasBYKOM MO2KHO 
‘OObACHUTH JIHG6O BbICBOOOKCHHEM Ce 43 CTAOMJIbHDIX KOMIVICKCHBIX COeAHHE HHH 
MpoTonsmasmbl, rye THAPOMHTMYeCKaH AKTHBHOCTb 9TOrO epMeHTa B Mporecce 
poctTa HW pasMHOXKeHHA KJIeTOK MOJIHOCTHIO NOfaBseHa, HOO OOpa3s0BaHHeM ee 
‘W3 KaKOrO-TO [peAWIeCTBeHHHKa, MpeBpalaiollerocHh B AaKTHBHbIN (epMeHT 
B lpolecce pa3pyllieHHA HM aBTONH3a KJIETOK. 

I[pufepxxuBaacb NepBoro mpesnosnoxKenus, Onapun, Tenbman u )KyKosa (*) 
3allaslHcb UeJIbIO BbINCHHTb BOTIPOC O KOJIMYCCTBCHHbIX COOTHOLMCHHAX aKTHB- 
HOrO depMentTa B pork Kax, OOHAPy2xKUBaeMOrO TPH BOSelicCTBHH Ha KJeTKY 
YJbTPasByKOBbIMH BOJIHaAMH, C TAKUM 2%Ke PepMeHTOM, OOpas yIOULMMCA B IIporecce 
OvONOrMYecKOrO MpHcnocoOJeHHuA WpomxKeli kK OMpefeJeHHbIM cyOcTparam — 
HMCTOUHHKaM WuTaHua. Pema 3TOT BOMpOC, aBTOPbI B MepByto OYepellb cpaB- 
HMJIM AKTMBHOCTb MHBepTa3bl B pox xKaX MOCe BOseHCTBUA YJIbTpasByKa 
¢ TAKOBO! B KYJIbTYpax, pucnocoOuBmUxca K COpaxkuBaHHlo Caxapo3bl. OKasa- 
jlocb, UTO B KJIeTKaX, paHee MpHCHOCOOJIeHHbIX K COpaxkHBaHHIO CaxXaposbl, HO 
BbIp alle HHbIX pH OTCYTCTBUH B Cpele ITOFO CaXapa, AKTHBHOCTH HHBepTasbl Obiwa 
B 20 pas Ooubule, YeM Y HCXOJHbIX, He UpucMocoOweHHbIxX. [Ipu 9ToM B TIpHcno- 
COOJICHHBIX KJIeETKAX MPOH30INIM 3HAYHTeJIbHbIe H3MeHeEHHA B COAep*XaHHUH yrie- 
BO JOB. 

B HacrTostlem MccueOBaHHH MpecJeOBaJlacb LeJIb BbIs;CHHTb, MMeIOTCA JIM 
pasJIHUHA B COJepKAHHM AKTHBHOM MHBepTasbl Y [pOrK2Kell S. globosus, AvIH- 
TeJIbHOe BPCMHA KYJIBTHBUPOBAaBIUNXCH Ha CaxapoOse, HO He IIpHCHOCOOMBINAXCH 
K COpaxkKuBaHMlo 3TOFO CaXapa, y [pO Kel UCXOAHbIX, He KYJbTHBUPOBABMIMXCA 
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3Ja caxapose —c¢ OJHOM CTOpOHbI — M MIpHcnocoOuBUINXxcA K COpa2xkHBaHHIo) 
yToro caxapa—c Apyrou. HockoubKy MpeAnomaranocb, B COOTBETCTBHH C paHee” 
NOJYYeHHBIMH aHHbIMH, 4TO pucnocoOuBiimeca K COpaxKMBaHHIO CaXapOsby 
KJICTKH TeTepOSHTOTHb! 10 3ITOMY MPH3HaKy, MOXHO ObIIO, KpOMe TOTO, OPKH~ 
lath pasMYHH B AKTHBHOCTH HHBepTasbl B 9THX KJI€CTKAX H B NOMYYCHHbIX OT 
HUX, Yepes Mpowecc cmopoo6pas0BaHHA, TOMOSHPOTHBIX MO STOMY MIpHsHaky 
KJI€TKaXx. 

Onpit no npucnoco6ulenuio ApoxxKeli S. globosus k cOpaxuBaHHlo CaXapO3bE 
Obi pOBeseH B OyTbIIKaX c 3aTBOpaMu Melicua. B kaxyto u3 YeTbIpex OyTBI- | 
JIOK ObIIO MOMeLeHO 10 300 Mul cpeAbI, couep2KaBlulel 4% caxapOsbl, IpHroTOBJIeH- 
HOH Ha [poxxKeBol Boge. Tlocne 3aceBa [pOARKAMU OYTHIIKH COJep2xKaHCbh UPH 
Temiepatype 26° u exeHeBHO B3BelIMBamHcb. Uepes 30 quel B OAHOK U3 Oy- 
TbIIOK ObIIO OTMCYeHO BbIesIeHHe YIJIeCKHCJIOTbI H 3HaYHTeJIbHOe YMECHbILCHHE | 
BeCa, YTO YKa3bIBasIO Ha HayaBleecsd OpoOxkeHHe, BbISBAHHOe MOABJICHHeM B 3TOW 
OyTbIIKe KIeTOK, IpHcnocoOuBMIuxca K COpaxuBaHHIO Caxaposbl. B ocTasIbHbIX 
Tpex OyTblIKaxX OpoxeHHA He OBIIO. . 

Vs 6yTbWIKH, B KOTOpO ObIIO OTMedeHO OpoxKeHHe, OpiIO BbIeMeHO 16 oT- 
WeJIbHbIX KeTOK. IIpu mpoBepke MOuIyYeHHbIX OT HAX KYJIbBTYp Ha CMOCOOHOCTh 
COpaxKUBaTb caxapo3y TOJIbKO OfHa COpaxkuBalla 9TOT Caxap. KyubTypa 3T@ 
Oba MoceqHa Ha COOTBETCTBYIOULY!IO cpey JIA cnopoodpasoBanua. IlecTh 
OOpas0BaBlUHXCA YETbIPEXCHOPOBbIX ACKOB ObIJIM pacceYeHbl C NOMOMIbIO MUKPO- 
MaHHMyJATOpa, a CHOpbl H30JIMpOBaHbl B MHKPOKaNJAX MHTAaTebHOM Cpey{bh 
(TeXHHKY BbIJCJICHHA OTICJIbHbIX KJIETOK HW pacceYeHHA acKOB CM.(?)). B pesyuib- 
TaTe OblIo NomyyeHo 10 KybTYp M3 OMMHOUHIX CHOP. Oxasal0cb, TO H3 HUX 
YeTLIPe XOPOWIO COpaxKUBasIM JTOT CaxXap, a LWIeCTb BOBCe He COpaKHBaJH ero, 
Jl pa6oTb! 6blIM HCHOMb3OBaHbI YETHIPe KYJIbTYPbI, NOYYeHHbIe H3 OAMHOU- 
HbIX CHOp OHOFO H3 IWeCTH HCCIeJOBaHHbIX YeTbIPeXCNOpOBbIX ackoB. M3 Hux 
ABe OKa3aJIHCb COpaxKMBalOlMMH Caxapo3sy, Be — He COpaxKUBaIOWIHMH. ITH 
YeTbIPe KYJIbTYpbI Obl MNPOBepeHb! Ha COJepKaHhe HHREPTA3bl, KOTOPAsA Olpe- 
TelaNacb HemocpeACTBeHHO B MHTAKTHbIX KJIeTKaX. Coflep2kaHHe UHBepTasbi 
NIpOBepAJOCb TaKKE B ABYX KyJIbTypax (OAHOM — cOpaxuBalolMleH, BTOPOH — 
He cOpaxkuBaiouleH caxaposy), MOJyYeHHBIX OT ONMHOUHBIX KJeTOK M3 dca 16 


Ta6bauna 1 


AKTHBHOCTb HHBepTa3bl B HCXOZHBIX H MpHCMOCOONeHHBIX K COpaxKHBaHHIO Caxapo3bP 
KleTKax S. globosus (B, MHJIMurpaMMax rJlOKO3bI Ha 10 Mr mpeccOBaHHbIX ApoxxeH. 3a 


60 muH.) 
NoNe Pesy JIbTaTbI 
I. Te IIpoucxox enue Ky JIbTY pbl onpeyenenus * 
4 Vcxonuaa 0 | 
2 Ws oTfebHO KICTKH, KYJIbBTHBUPOBaBlelics Ha cpese c caxapo- | 
30H, HO He NpHcnocoOupwelcaA K COpaxKuBaHHIO ee 0 | 
3 U3 orjenbHol KieTKH, Npucnoco6uBulelica kK COpaxkKWBaHHIO Ccaxa- 
posbl 17,0 
4 V3 oTfesbHbIX CMOp YeTHIPexcnNopoBoro acKa, OOpasoBaBlieroca U3 
IipucnocoOuBwelicA K COpaxKuBaHHIO Caxaposbt KIeTKH (cM. Ne 3) 
u3 1-H cnoppr 0 
u3 2-H cnopbl 0 
u3 3-H cnopbl 34,0 
u3 4-i cnopbi 34,0 


* Baio npoBexeno TpH oMmbita, Kaxk Abii CO CBexKUMM KyAbTypaMH Apomxel, Bee onw 
aM OMHHAKOBbIe pe3ybTATHI. 


YNOMMHABIUMXCA Bbie. KoHTpomeM cyKHMa UCXOAHAA KybTypa S. globosus. 
Kosuyectso paciiienieHHOl (PepMeHTOM CaXapO3bl yYHTbIBaNocb m0 Beprpany *. 
PesyJIbTaTbl ONpefeIeHHA NpescTaBseHb! B ra6u. 1. 


* Boipaxkaem 6narogapHoctb H. C. Peapman u 1. Ky Kopoli 3a npoBeyenue Jannoro onpira. 
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IIpupeyennbie B TaOn. | JaHHbIle MOKasbIBaIOT, UTO AKTHBHAA MHBepTasa Ona 
OHapykena TOJIbKO B TeX KYJIbTYpax, KOTOpble cCOpaxuBalH caxaposy. Kysp- 
Yypa Xe, NOJyYeHHaA 3 KJIeTKH, WWIHTeJIbHOe BPeEMA KYJIbTHBUPOBABIUAANCA Ha 
}aXapose, HO He IIpHcnocoOuBuiasca K COpaxHBaHHIo STOTO *Caxapa, a TaKxKe 
Be H3 YeTbIPeX KYyJIbTyp, OOpas0BaBLIHXCHA H3 COP YeTbIPeXcHOpoBoro acKa, 
BOSHHKIUero 3 NpHCNocoOuBuelica KJIETKH, COBEPIICHHO He HMeJIM aKTHBHOM UH- 
pTasbl. OHM B 9TOM OTHOLICHHH He OTMMYAIHCb OT HCXOQHOM KYJbTYpBI 
}. globosus. CneqoBaTeJIbHO, CaMO M10 CeOe AIHTEJIbHOe KYJIbTHBUPOBaHue [porx- 
Kell S. globosus Ha cpejle c caxapo30li He OO6A3aTebHO IPHBOAUT K NOABJICHHIO 
3 HHX aKTHBHOM HHBepTasbl. J[powxxXH MOryT KyJIBTHBHPOBATECHA Ha sTOH cpeje 

fecal, HW Oosee O€3 KAKHX-JIMOO H3MeHEHHH B ITOM OTHOWeHHH. Bosee Toro, axKe 
pucnocoOuBlulasncA K COpaxKUBaHHIO CaXapoOsbl KsleTKa JlaeT CHOPbI, MOJOBHHA 
KOTOpbIX OOpa3yeT KYJIbTYPbI, HE HMeIOWHe AKTHBHOM MHBepTasbl. 

Kak BHHO 43 TaOJ. 1, YeTKO BBIABHJIOCb TakxKe passe B AKTHBHOCTH HH- 
epTa3bl y TeTepOSHrOTHbIX H TOMO3HIOTHBIX M10 STOMY CBOHCTBY KyJIbTyp. 
AyJlbTypa, MOJyYeHHaA H3 OTeIbHOH KIeTKH, IpHcnocoOuBulelica K COpaxH- 
aHuto Caxapos3pl (Ne 3), ABJIAACb reTepO3HrOTHOH (MOCKOJIbKY OHA Jada pacilel- 
1eHHe pH MOOBOM pasMHoxeuHHH, Ne 4), OOnapyxXuJa B Ba pasa MeHbLIY!O ak~ 
MBHOCTb HHBepTa3bl, YM POMO3HPOTHbIC AHMJIOWAHbIC KYJIbTYPbI, MOyYeHHbIe 
43 OHMHOUHBIX cnop (Ne 4, 3-4 u 4-4 cnopbl). Oru HW paHee MOJyYeHHbIe aH- 
pie (1,”) MO3BOJIAIOT CHeaTb Npesmomo*Kenhe, YTO BOSHHKAIOWNAaA B KJIeTKe CIO- 
SOOHOCTh pellpOyUUMpOBaTb aKTHBHYIO HHBepTasy CBA3AaHO Cc OMOXHMHYeCKUMH 
JeakWHAMH H CTPYKTYpaMH, CBOMCTBCHHBIMH FalOHQHOM KsIeTKe 

YABOCHHe AKTHBHOCTH HHBePTa3bl IPH CMAHHH ABYX PallJIOM{HbIX KJIeTOK, 
3 pesysbTaTe vero OOpasyeTcA AHNNONAHaA TOMO3HTOTHAaA 10 STOMY NIpH3Haky 
KYJIbTYpa, MOXKeT ObITb OOLACHEHO TEM, YTO IIPH 3TOM OOBEAMHAeCTCA MHBepTas3- 
aH AKTHBHOCTb ABYX TalJIOM{HbIX CTPyKTyp. 

CoBOKYMHOCTb HallIHX SKCHepHMeHTAJIbHbIX H NPMBeCHHbIX JIMTepaTypHbIxX 
MAHHBbIX MO3BOJAeCT 3aKJIOUNTb, YTO BOSHMKalOllad y HEKOTOpbIX KJIeTOK S. glo- 
OSUS CHOCOGHOCTh COpaxkUBaTb caxapO3y NO BOsfelicTBHeM 9TOTO yrueBosa. 
PHBOJUT K H3MeHeHHIO (epMeHTHOM CHCTeMbI STHX KJIeTOK. ITO M3MeHeEHHe BbI- 
@KaeTCA B TOM, UTO KJI€TKH, HE HMeIOUIWe AKTHBHOM HHBepTasbl, IpHoOpeTarorT 
AUeCTBCHHO HOBOe JIA HHX CBOMCTBO — CHOCOOHOCTb BbIPaOaTbIBaTb AKTHBHYIO: 
WMHBepTasy B OoubuIOM KONHYecTBe. I]pucmocuOHBUIMeCH KJIeTKH OTJIM4AaIOTCA 
© STOMY CBOMCTBY Kak OT HCXOJHBIX AporrxKeli S. glohosus, Tak uM OT Apormrx«Kelt, 
JIMTeJIbHOe BPCMA KYJIBTHBHPOBaBLUINXCA Ha CaXapo3e, HO He NpHcnocoOuBIUIAXcA 
K ee COpakKHBaHHo. 
 MoxkHo cuuTaTb, TO NOABJICHHe AKTHBHOM HHBepTasbl B IPMCNOCOOMBILNXCA 
KJleTKaX — 9TO He MpocTol MepexO HeaKTHBHOM MHBepTa3bl WIM ee Mpesue- 
(CTBCHHHKa B AKTHBHOe COCTOAHHE, YTO, OYCBUAHO, MPOHCXOAHT pH AeHCTBUH Ha 
KJICTKH YJIbTpasByKa, a BbIZbIBAeTCA PESKHM H3MCHEHHeEM OHOXHMHYECKUX OCO- 
GenHocTeli npucnocabMBaloleHcA KJIeTKH, CBASAHHbIM C pempoyykuwel akTHB- 
HOH HHBepTasbl. 


VMuctutryrt renerHku Tocrynuso 
Axayemuu wayK CCCP 2 VI 1956 


UMTHPOBAHHAA JIMTEPATYPA 


+ K. B. Kocuxos, Tp. Mucr. rexeruxu AH CCCP, N 19 (1952) See K. 1, IO@uS 
KoB, TeneruKa ApomoKeli H MeTOMbI CeJIEKUHH LPOAKEBBIX KYJIBTYP, Vi3n. AH CCCP, 1954. 
3A. UW. Onapun, H.C. Teapman, HW. E. Oabnunep, JTIAH, 97, Ne 2 (1954). 
4A.W.Onapuu,H.C.reapmas, H. lr. K y xoBa, JIAH, 99, Ne 4 (1954). BeBe 
JOpKxesu4, Jucceprauua. Mucr. Onoxnmun Nel (COCR 1950. 
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Il. X. PAXHO u B. HW. TOXBEP | 


O BO3MO)KHOCTH YCBOEHHA MOJIEKYJIAPHOFO A30TA 
NIPH TEMMEPATYPE 50° OTJEJIBHbIMH NOUBEHHbIMU 
BAKTEPHAMH 


(ITpedcmaeaexo akademuxom A. JI. Kypcaxosoim 14 1X 1956) 


Jo HacTOalero BpeMeHH O TepMO*UIbHON PUKCALMH MOJIEKYJAPHOrO a3oTa 
TIOUBEHHBIMH MMKPOOpraH3MaMU M3BeCTHO O¥eHb HemuHoro. IIpuurcreiimy (# 
yalOcb NOJYYMTb UpHObitb asota oT 3,0 Wo 6,2 mr Ha | Tr u3spacxoOBaHHON 
THOKO3bI pH MHKyOauMH Ha GesasoTHCTO cpese MIpuH Temnepatype 61,0° 
I[puurcretiM 1puMeHad WuTaTebHyt1o cpexy BunorpaycKoro c JoOaBseHHeM 10>} 
BOJIbHO GOJIbINOrO KOJIHYCCTBA NOUBCHHOM BbITAKKH. OHAKO BbIJeHTb BO3OY-} 
JuTenA mpollecca TepModuabHOH a3z0TPuKcauuu IIpuurcrelimy He yasoce.| 
TIpouece (bukcaljuH a30Ta MTpHOcTaHaBJIMBasICA pH HalMYHH B MMTAaTeJIbHOU 
cpeze Wo 50% HeuspacxOJOBaHHOTO caxapa, TO yKa3bIBaeT Ha HeAOCTATOUHO 
ONarOupHATHbIe yCOBHA OMbITOB. He yawocb BbIJeMMTb TePMOGHVJIbHBIX a30OT- 
(puKcaTOpoOB Takxe H je Kpyu (*) (43 pada Tponmueckux nous) uM. Bb. Anusex (?), 
TakHM 06pa30M, TepMO*HIbHbIM BOZOYAUTesb (bUKCAaLMM MOJIeKYJAPHOTO a30T, 
ml0Ka HMrle He ONMCaH M axe caM Mpouecc TepMOMHIbHOTO a30TOYCBOeHHA Ha-| 
XOJHTCH TO], COMHEHHeM. 

Mb! BbleHH B Mapte 1955 r. 43 IpoMepsieli TOYUBbI NOJIA, 3acedHHOrO O3H- 
MOM TUeHHueH, B kKOIXxose uM. B. 1. Muyypuna Xappbrockoro pationa IcrCCP 
OakTepuio, (PuKCHpyIOllyio MOJeKyJApHbIi a3z0T. Tloupa Obiia epHoBo- 
KapOonaTuan, c pH (B pacrBope KCl) 7,54; B 1951 r. ona nomyyuna HaBos,| 
BecHoro 1954 r.— muHepasbuble yqoOpenua (2 1 cymepdocdara u | 1 KanuitHol 
comm Ha | ra). 

BpijeseHHad OakTepHsA OKasaslacb TepMO@HIbHOH. CHavasa Ona BbIJeJAach| 
lip Temulepatype B 60° Ha OObIGHOM OmIGH-arape, ONHaKO IPH Jambuelimx ne-| 
peceBaxX Ha Ty ke cpely H IIpH TOH xe TemMepaType Mepectama pacTn. 

Tlocne psa onbITOoB HaM yjlalOCb COCTaBHTb JIA BbIeMeHHOrO MuKpoopra- 
HM3Ma CllelWasibHy!o Cpey, Ha KOTOpOM OH pasBHBaJICA BNOHeE YOBseTBOpH- 
TeJIbHO: K3HPO,—0,24%, KH,PO, —0,01%, MgSO, —0,02%, NaCl —| 
0,02%, FeSO, 1 MnSO,— caeqp!, HeounmeHHoro MetTamna —0,5%, caxapa — 
oT 0,5 fo 2,0%, nouBeHHOl BbITAKKH — oT 2,5 905,0%, jpoxxXeBorO aBTO- 
au3zatTa — 1,0% WM CMeCH MHKpo3JeMeHTOB 10 Meqopopy (‘)— 0,1%. | 

Ha arapopoli cpeye Takoro cocTaBa pasBUTHe BbIJeeHHOM OakTepHu Ha4uH- | 
HaeTCH C NOABJICHHA MeCJIKUX CJIM3HCTHIX KONTOHHUM. B OWHO-, ABYXAHEBHOM KY JIb- 
Type 9TH KOJOHMH OeOBaTbIe, NPOSpauHble, CAM3UCTbIe, C KPYIVIbIM OCHOBaHH- 
€M, POBHbIMH KpaAMH, C HEMHOrO BbIIyKOM NOBepxHocTbIO. Hayunan c 2—4 AHA 
KOJOHHH paspacTaioTcA NO Bcell MOBepXHOCTH, MOKPbIBAd cpefly B 4YaLIKe 
Ilerpu Oenosatolt, raryyeii, npuMMaiouleli, BASKOH CJIM3bI0, UMerOMIeli HeCKOABKO 
HepOBHy!0 NOBepxHocTb. K sTOMy BpeMeHH KyJIbTypa HeMHOTO BbeaeTca B 
arapoBylo cpeyly. 

Pa3sMep BereTaTHBHbIX KJe€TOK BbIJeTeHHOl OakTepHH 5—10 x 0,5—1,2u. 
B MovJIofbix KYysbTypaX KJeTKH OOsee KOPOTKHe, MOTOM OHM BBITATHBAIOTCA. 
Kaerku ¢ TYNbIMH HM ClerKa 3aKpYrsieHHbIMH KOHUaMU, B MOMOJBIX KYJIbTypax. 
(24—48 ac.) nepHTpuxasbHO %KTyTOBAaHbI H MOABYXKHbI, CKJIOHHBI K oOpa30BaHHo 
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q — noce 60 uacoB, 6 — mocae 7 quel HHKyOaLHH. 700* 


Puc. 1. Kysptypa GakTepHi 


ouek. [lo [pamy oxpammBatoTca NomOKUTeMbHO. Cnopoo6paszoBaHue Tepmu- 
IbHOe, CHOPbl B OOJIBLIMHCTBe CJly4¥aeB HMeIOT OBaIbHYy!IO tbopmy. Karcya 
*, KJIOCTpHAHasIbHble (OpMbI Take He HaOJOaJHCb. 
/OnucbiBaemblit MAKpoopraHH3M — o6uHraTHBI aspo6. B xu{KuX KysIbTypax 
BUTHe e€fO MPOHCXOAUT YOBJICTBOPHTeJIbHO TOJIbKO TIpH B30aITbIBAHHH 
{HAalIMX OMbITaX TpH pa3a B eHub 10 10 Muu.). B KavecTBe 9HepreTH4ecKoro 
TepHaJla OH CMOcOOeH HCHOb30BaTb CaxapO3y, OObIYHbIH CaxXapHbllt MecoK, 
KO3Y, MaJIbTO3Y HW JI@KCTPHHbI, a TaK2%e COJIM JIMMOHHOM H BHHHOM KHCJIOT. 
{KOTOpoe, XOTH HM cla00e, pasBHTHE 
) MbI NOJIYYHJIM Ha cpejlax Cc cOjlep2Ka- s Ta6Oamuna 1 
M HeOoubuux 03 (0,2—0,5%) 
japaruna. Ha maco-nenrouHoii cpeje, PuKcannsa azoTa TepMOpHJbHOH OaKTepHeit 
cpelax, cojlep»Kamux  HUTpaTET (mpu 50°, B TeyeHHe 5 jHeH HHKyOalluH) 
1%), a Takxxe Ha cpegqax 6e3 opra- 


am 

wecKoro BelllecTBa erO pa3BHTHe He 885 ek8 ae | ge 
Smtofanocb. Jlyame Bcero OakTepun 22% gos Sapte 
3BUBalacb Ha cpelaX c caxapo3oll. 9328 2 ha ree es 
SBMTHe, pocT, TomHOTa ucnomb30Bpa- 23° | 8 ew | 8. |868 
si SHepreTw4ecKoro MaTepHana Bos- 4385 E acs go [8.8 
cTaloT MIpH HcHOMb30BaHHH HH3KHX $+83 | §& aS | 62 |3cs 

Seurpainht caxaposn (or 0 no) Set bese See 

%) (cm. Ta6n. 1). 

Onpir Obl mocTaBleH B TpeXxkKpar- 1,0 + | 4,12 | 0,913) 4,54 
ff noBropHoctu. Kourpo.iem cay2K JIM aan a oe nese ae 
Obl, He 3apaxKeHHble OakTepHaJIbHOH 2'0 = 2.02 | 4,403 288 


JbTypow, Ha 100 ma mutTaTesbHoli 

eAbl OHH cosepxaiH oT 0,86 Jo 

\2 mr oOmjero as0ta. CojlepxaHMe a30Ta Olpefesaul0cb MO KbeutbyaJiio, 
apa—no Beptpany. 

OntTumyM Temnepatypbl AIA pasBuTuaA OakTepHA Je*KUT B Npefeax 45—50°. 
dH KOMHaTHOH Temnepatype (18—20°) u mpH 65° ee pasBuTHe B yCJIOBUAX Ha- 
4X OMBITOR He HaGwOJaocb. TemmepatypHbiii MHHHMyM OKOJIO 25°, MaKCH- 
™ — Mexkyly 60 u 65°. PasBpuTue OakTepHM BO3MOXKHO B pe elaX OTHOCHTEeJIb- 
y3koro Juana3ona peakunu cpesb (pH 6,5—8,3 B ycmoBHAX HauIMx OTbITOB). 
HW 9TOM HHTePeCHO OTMeTHTb TOT (akT, ITO MPH CHWKEHU 3HaveHHA pH tTem- 
paTypHbIi ONTHMyM Takxke MOHMKaeTCA. 

Kak MOXKHO 3aKJIOUMTb 13 HallHX OMbITOB, OMMCbIBaeMad OaKTepHA M10 CIO- 
OHOCTH K YCBOeHMIO MOJIeKyMApHOrO ag0Ta TIpHOsMxKaeTCA K Clostridium 
steurianum. 

_ [lestenpuocrb aToit OakTepHM MOET UMETb IpakTHYecKoe 3HadeHHe, OCOOeH- 
>) B HaBO3e WH KOMMOCTAaX, Fle TeMMepaTypa MOBbIIMaeTCH HaCTOJIbKO, YTO Hpe- 
ATCTBY€T pa3BHTHIO OObIKHOBCHHBIX Me30@HJIbHBIX (buKcaTOpoB a30Ta. 


Ilocrynuao 


Vucrury?r pacTrenHeposcrBa 
15 Il 1956 


Axajlemun HaykK OcrCCP 
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AHATOMH Ff PACTEHUA 
M. ®. BYPTAEBCKHA | 


|] 
®OPMA MIPOTOMJIACTOB KJIETOK MEPHCTEMBI, YBUTbIX | 
MOPO30M 


(IIpedcmaeneno axademuxom A. JI. Kypcanoseim 14 1X 1956) 


Y pcex McceOBaHHbIX HAMM BbICIIMX HAa3CMHbIX PpaCTeHHi, MOPTMOWHX 07 
MOpoO3a, ObIIO OTMEYeHO, YTO KJIeETKM BbIMep3alOT B OCHOBHOM B TOM CJlydaek 
Kora B BakyOAX OOpasyetca seq. Uem kpyMHee BakyOJIM B KeTKAX H HAAG 
TemlepaTypHbIii Mopor BbIMep3aHHA pacTeHHA, TEM CHJIbHeEe NPOWCXOMUT Je 
(bopMalluA MpOTOMMAacTOB BIVIOTh JO MeXaHHYeCKOFO «paspe3aHHA» IPOTOMa3ME 
Ha OTJI@JIbHbIe «KYCKH». 

IIpu BbimMep3anvH MOJIOJOH KJIeTKH, BCTYNMBWIeEH B CTaqHIO pacrsike HMA} 
lpoTomasMa ee He pa3spesaeTCA KpPHcTaJlaMH JIbla Ha OTJeJIbHbIe YaCcTHh 
y Tako KJeTKM MOcse ee OTTAMBAHUA MpOTOMMAacT NpeAcTaBsAeT coOon Of “i 
TelO, HO OTCTaBLUee OT KJI€TOUHOM CTCHKH HW MMerollee 3aMeTHO HapyleHHyHi 
ctpyktypy ('). Mbt o6bacHAeM 9TO TeM, UTO YeEM MeHbIUIe KJIETOUHOFO COKa B po 
TomMacTe H COOTBETCTBEHHO OOJIbIe NPOTONa3Mbl, TEM MeHbILe Mba OOpasyeT 
CA B BakyOJIAX WM OH, XOTA HM HE PpaspesaeT MPOTOIMMAasMy Ha OTJeJIbHbIe KYCKH 
“ Bce XKe IIPHYHHAeT KJIETKe CMepTesIbHOe paHeHHe. OdocobsleHHe HW HapyuieHHe 
CTpyKTYpbl NpOTOMMacTa ABJIACTCA IPH3HaKOM TOYO, YTO KJleTKa yOHTa MOPO30M 

BplaBUuB paguuuHe B OpMe YOHTHIX MOPO30M IIPOTOMaCTOB MexKAY MOJIOJbIM 
MW JOCTHTIUMMH 3peOro BO3paCcTa KJIeTKaMH, MbI OCTaBHIH ceOe 3ayayy noson 
TH K H3YYeHHIO ABJICHHA BbIMePp3aHHA KJICTOK MEPHCTeMbI, YTO NOSBOJIUT CieaTE 
HeKOTOpble OOOOMEHHA O XOJe MpOlecca BbIMep3aHHA PpacTeHHH, HeEOOXOAMMBIE 
Jia pa3spaOOTKH 3alHTHbIX MeponpHATHH. 

Jia TOAXOfa K BbIACHeHHIO JaHHOrO BONpOCa MBI HCHOIb30BaIH KOHYC Ha 
pacTaHHA MHOrOJeTHHX OOOOBbIX TpaB (JIOWEPHb!, KleBepa, 9claplleTa) Mu 30a 
KOBbIX KYJIbTYp. Secb MPHBOAATCA pesyJIbTaTbI HCCIeEJOBaHHA LaBHbIM 06 
pasoM KJIeTOK TOUKH pocta KOHYCca HapacTaHHA PpaCKYCTHBINeHCA O3HMOH pxH 
copta «T ylyHcKasd 3esIeHO3epHan», KOTOpad Obiia MOceaHa Ha Noe Ban nyaeBcKol 
OOacTHOH CeJIbCKOXO3ACTBeEHHOH ONbITHOH cTaHwuH MUpKxytcKol o6nacTH 
Kycrbl O3MMM, BbIOpaHHble W3 PaCTaABIUMX MOHOJHTOB, MbI IpOMOpaxuBalll 
3MMOHM Ha CCTeECTBEHHOM Mopose. B KavecTBe KOHTPOJIA CJIY KM pacreHuA 03H 
MH, He IPpOMOpOXeHHble UW OCTAaBJICHHbIe B MOHOJHTaX JIA OTPallMBaHusa. 

V3 McTbeB MPpOMOpOXeHHBIX WH KOHTPOJIbHbIX KYCTOB TOTOBHJIH MUKPOCKO 
nuveckhe IpenapaTbl He B BUJe Cpe30B, aB BUe BbIPesOK YacTeli WucTa, HMerO 
IHX HOPMAJIbHY!0 Jit anHHOrTO JucTa Tommuny (1). Konye napacranua J 
mpeliapata Mb! OpasIM M3 riaBHoro cTeOMA KycTa WeJbIM, JIA Yero, OCcBOGOTE 
KOHYC HapacTaHHA OT OKYTHIBAIOULMX JIMCTbEB, OTPesaJH ETO OT cTe6A y CaMor 
OCHOBAaHHA. 

B pesyibTate MpoMopaxuBaHus KYCTOB O3HMM B TeYeHHe TpeX UacoB mp: 
Temnlepatype —23, —25° pcecrapble KIeTKH Ob YOUTHI, a CpeM MOJOAbIX, HaXxc 
AAWAXCH B CTaqMM paCTAKeHHA, BCTPeVaIMCb KUBbIe KIETKH (CAMHHUHbIE WI 
rpymmamu); KeTKH KOHYca HapacTaHua JlaBanu naa3sMomM3 u Jenma3smomus 
B pesymbTaTe NpOMOpaxKABaHuA KyCTOB B TeyeHHe 8 yacos npu —29, — 32° oxz 
3aJIMCb YOUTBIMH He TOJIbKO Crapbie, HO MH BCe MOmOAbIe KeTKU. [Iporonmacn 


AAS, 


€TOK KOHYCa HapaCTaHHA Ka3aJIMCb Ha TepBbiit B3riaj| HEMOBpexKeHHbIMH, 
IPH BHMMATeJIbHOM HaOJIOJeHHH y YaCTH KJIeTOK OOHApPyXHBaJlOCb O4eHb 
a0oe OTCTaBaHHe MpOTOMMACTOB OT KeTOUHBIX CTeHOK (puc. 1). Y HeKOTOppIXx 
2 KJIETOK OTCTABaHHA MIpOTOMMAaCTOB OT KJIETOUHBIX CTEHOK He OblWIO 3aMeTHO. 
I]pH momemenuu %MBOrO KOHYyCa HapacTaHHaA B TWwa3MOJHTHK, OH pu 
‘CTYNJICHHU B KJI€TKAX Ta3MOJIM3a CheKUBAJICA, a MOCIe MepeHeCeHHA B BOJly 
Ba pacipaBsasca. YOuTbI xe 
pO30M KOHyc HapactTaHua, Oy- 
‘4H TMOMeLWICHHbIM B_ I1JIa3MOJIH- 
K, He OOHapyxXKHBal mla3Mo- 
3a, HO CbexKUHBAaJICH, a Tepe- 
CeHHbIM mocie 9TOrO B BOY 
Cp aBJAsicn. 

IIporonmacrst KieroK yOuToro 
MHyCa HapacTaHHA m0 cBoel 
PYKType HH4eM He OTJIHMYAJIHCb i q 
’ KOHTPOJIbHBIX, KPOMe OUeHb . J Ne the A 
{a0oro OTCTaBaHHA OT KJIETOUHBIX ‘ ie . 
feHOK, H TO He y BCeX KJICTOK. 
Mpi mNoularaem, To rHOeJb Puc. 1. KaerKu Konyca HapacTaHia O3HMOM P2KH: 
€TOK MepHCTeMbI TPH BOSHeM- = gq —_ xxupble, NlasMomM3Hpy1oT; 6 — yOuTbIe MOpo- 
BUH MOPO3a MpOH30llIJla OTTOTO, 30M, IIPOTOMMIAaCTbl KOTOPbIX Cbe*KUJINCh U culerka 
ine) B paccea HHbIX B TOJILLE OTOIJIM OT KJICETOUHBIX CTCHOK 
301Ia3Mbl OY4eHb MeJIKHX Ba- 
OJAX OOPa3OBbIBaIMCb KPHCTaJJIbI JIbfla, KOTOPble IPH CBoOeM paspacTanuu 
H3aIHcb B MpoTonsasmy. IIpu 9TOM, XOTH Jba OOpasOBbIBalOCb OYCHb 
allO, Tak 4YTO OH He TOJIbKO He Mpope3sadl MpoTona3My AO KMeTOUHON CTEHKH, 
W He MOr rs1y6OKO MpOHHKHYTb B NpOTOMMasmMy, OMHAaKO yxKe TaKOTO, KasaJiOCb 
| HE3HAUHTeIbHOrO, BHEJPeHUA JIbJla B IpOTONMAasMy OKa3saJIOCb MOCTATOUHBIM, 
O6bI yOuTb KETKY, y KOTOPOM y2Ke He OblI OOHapy2KeH M1a3MOJIK3. Y 60JIb- 
MHCTBA TAaKUX KJIeTOK yaBaslOCcb HaGOwJOLaTb OYEHb CMaboe OTCTAaBaHNe MpOTO- 
acta OT KJIeETOUHBIX CTeHOK. 

-Auanormunyio KapTHHy MoBeseHHA MepHcTeMaTHYeCKUX KIETOK Ha MOPOSe, 
aK Yy 31aKOBbIX, MbI HaGOfau uy Apyrux HaMH HCCeAOBaHHbIX pacTeHuH 
FOUepHbI, KleBepa, 9CMapileTa. 
| Baiaiaid ane aera 6narofapHocTh mpodeccopy VU. HU. TymMaHoBy 
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a TIOJIE3HbIe COBETHI IPH BbIMIOJINCHHH MHO}¥O paoorT WO 3HMOCTOUVKOCTH pacTeHHu. 


: Tlocrynuso 
99 XI 1955 


LMTMUPOBAHHAA JIATEPATYPA 
1M, ® Byraescxkui, JAH, 105, Ni 6 (1955). 
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Jloxnagn Akafwemuu Hayk CCCP 
1957. Tom 112, Ne 4 


IKOJIOTHA PACTEHHA 


A. B. BOEBOJIMH 
PEAKLUMA JBYJOMHbIX PACTEHHM HA rEPBUUMY 2,4-4 


(ITpedcmaeaeno axademuxom A. JI. Kypcanosoim 14 IX 1956) 


B mutepatype HeT eMHOro MHeHHaA 06 HHTeHCMBHOCTH dusMomoruyeE 
H OHOXMMM4eCKHX Mpolleccos y ABYAOMHbIX pacTenud. | lo-BAAMMOMY, 9TOT BONpOH 
M He MOXKET pellaTbcA OHO3HAYHO. BO3MOMKHbI KaK OOJIee BbICOKaH AKTHBHOCTE 
ocoOel OAHOrO MOsla, TaK H paBHaA aKTHBHOCTb PU3KOMOrH4eCKUX MpPOWeccowp 
y pacteHuit oOomx novos. /)Kanapusse (°) yKa3bIBaeT, ITO %KeHCKHe O0COO) 
6oulee OBOAHEHbI HM Ooulee yCTOM4MBbI K HeOMAarONpHATHBIM ycloBHaM. B TO Ke 
Bpemal J Kanap use (°,°) 4 Manuua (*) OouIbuiee 3HadeHHe TIPpHalwoT BOSpacTHB Y 
pasimuuam. C pyro cropoubl, Hayrombupix (*') u Csaetaos u Csetsosa (*} 
MOMYEPKMBaIOT OOJIbULyIO WaCTHYHOCTb H BbIHOCJIHBOCTb 2Ke€HCKHX oOcodel 
B To »%e Bpema MaxatimospcKxaa (*°) mOKa3ala, YTO JMMOHHHK KHMTalCKAK 
(Schizandra chinensis) BompekH MHeHHIO HEKOTOPbIX ABTOPOB, CYMTAIOULAX er 
CTpOrHuM J[BYMOMHHKOM, OOpa3yeT *KeHCKHe UBeTKH JIMWb B OJlarOlpHATHbIy 
YCJIOBHAX (JOCTaTOUHbIC OCBeMeHHe HW BJaXKHOCTb, PbIXJIOCTb H MVOJOpOMe 
nousbl). M3 padorpr Cremenko (*°) BbITeKkaeT, 4TO MpH HefOcTaTKe Bar OT 
CYTCTBYeT BOZOOHOBJIeHHe TepecKeHa (Eurotia ceratoides), Tak kak peqyuupytor 
CA 2KeHCKHe UBeTKH; Ha NOJIMBHbIX ydacTKaX MOOerH HecyT OoubUIe %XCHCKHX 
IIBeTKOB, UCM MyXKCKHX. PakT pa3JIM4HOrO pearHpOBaHHA My2XKCKUX HW %KeHCKM 
ocobeli pAJOM aBTOPOB HCHOIb3yeTCA WIA WHPOKHX OOmleOHOMOrMYecKHX 10 
cTpoeHui. Tax, Cyxayes (-*) muuleT, YTO MeHbUIad PHOeb KEHCKUX 9K3EMIVJIAPOE 
B pe3yJIbTaTe KOHKYPCHTHbIX OTHOWICHHM eCTb MpHCHOCOOUTeMbHbIM MpHusHaK| 
BbIPaOOTaHHbIM WyTeM ecTecTBeHHOrO OTOOpa. Ilepsyxuua (1*) npHBOAUT JOBOsb 
B HOJb3y runoresbi [omenkuua (*), ITO 3aKpbITad 3aBA3b IBeETKOBbIX pacTeHult 
BOSHMKWAA Kak pe3yJIbTaT pa3M4YHH B OHOJOrHH MyKCKUX MW KeHCKHX OcoGeL: 
Hapsaly C OCOOCHHOCTAMH BereTaTHBHbIX OpraHos (CMOCOGHOCT BbIJepKaTb APKUL 
CBeT HU CyXOCTb BO3qyxa), OOecneyHa MOGeqy WBeETKOBbIX pacTeHHii Hag roso 
Ce€MeHHbIMH HW alOpOTHHKOOOpasHbIMH. 

HatlomuuM, YO ll0JI pacTeHusa B pellaiouleli Mepe ABIAeTCA HaCeACTBCHHBI 
MpW3HaKOM. OfHaKO BHEIIHHe YCOBUA CHOCOOHbI BJIMATb Ha OOpallleHue Nome 
He TOJIbKO y pacTyIIMx 3 ceMAH pacTeHHit (?,°), HO Raxke y MHOrOmeTHUX Je 
PeBAHMCTHIX pacTeHuH. CormacHo JaHHbIM PKyKoscKoro (7), NOM BAHAHHeN 
oOpe3KH MpoucxofuT OOpamenue Moma y TyToBoro (Morus alba, M. niger) 
M rytTamepyeBoro epepa (Eucomia ulmoides). OqHako, xupypruyeckoe BMe: 
IWaTeIbCTBO CJIMMIKOM CHJIbHbIM cM0coO BosfelicTBUA Ha pacTenue. Hac 3anHTe: 
pecoBal BOMPOC O BIHAHHMM Ha COOTHOIWeHHe MyXCKHX UW XKeHCKUX pacTeHHk 
repOnunga 2,4-J1, a TakxKe O BOSMOXHOCTH OOpaleHuaA NOMA MpH ero TIpHMeHe: 
Huu. PaOota npoBofxutacb B sepHocoBxo3se «KponoTKuncKkuliy KpacuosapcKo: 
ro Kpaa B 1950—1952 rr. 

IIpu pewleHun Bonpoca 06 M3MeHeHHM COOTHOIIeHMA MYXKCKUX HM XKeHCKID 
oco6eli B NepBbiit roy upuMeHenua 2,4-J] MbI He ONPLICKHBaNH OObIIMX NOCTOAH 
HBIX TOWaqOK, Aa MOIbSOBaNHCb TOYCYHOM MeTOANKO, T. e. ONpPbICKHBaJIl 
Oombuioe UHcHO MemKuUx (10—25 m?) naomazoK, PacMOJIOXKeHHbIX B Pa3HBbI} 
WacTAX MOeH. ITO enalocb AIA TOPO, YTOObI HaOpaTb B KarxKyIo MOBTOPHOCcT! 
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MeHee 100 ocoGeli Tex BUAOB, KOTOpBIe He OOpasyioT OOJIbUIHX O4ArOB, a pac- 
MaraioTcA HeOObIuMMH rpynnamH (HanpuMep, Asparagus officinalis), 
HOcNeAYIOUMe TOAbI ITH TOW AaAKH ONpbICKHBaJHCb CHOBa. IloBTOpHOCTS ombITa 
(a TpexkpatHaa. Pacxoy 2xusKocTH paBnavica 500 w/ra. Bgraou. 1 coo6ua- 
cH Core yueTos yepes 45 Heli NOce NepBoro (ofHOKpaTHOrO) npHMe- 
HHUA De py a ae 


IPA Omar eal 


T6em pacrenuii vepes 45 nueli B % 
# 


Pacteune 


1,5 xr/ra 2,4-]] 3,0 kr/ra 2,4-J1 
2KCHCK. | MY2KCK. 2KEHCK,. MY KCK, 
Koxnonasa (Cannabis ruderalis) LO 97,3 Mbit 100 
Tpunua (Trinia Henningii) 80,7 SEIBY/ 97,3 100 
. BogsaK (Cirsium incanum) 56,7 99.3 96,3 100 
-  Bpuonusa (Brionia dioica) 45,3 12,3 90,7 100 
Ulasenb (Rumex acetosella) 67,3 90,7 Goa 100 
Soppka (Melandrium album) Dre aS} Hoe 10,3 
Ma (Salix viminalis) 0 5,0 8,7 Ass 
Cnapxa (Asparagus officinalis) 3,3 0 10,3 7,3 


IIpupeyenubie B Ta6. 1 JaHHbIe TOBOPAT O TOM, YTO pasHulla B rHGeIM Myx- 
‘KHX MW 2K€HCKHX OcoGeli oT 2,4-J] xapakTepHa He JIA BCeX BUJOB ABYJOMHBIX 
acTeHHii. Y HeKOTOpbIX BUOB OHA IPOABMAeTCA JIA OOOUX O3HpOBOK 2,4-J], 
y Rumex acetosella sTH pasmuuuaA y2Ke crulaxKuBaloTcA. OcobeHHO 3TO 3a- 
€THO B OMbiTe C OOOH AOsHpoBKOH 2,4-J]. Y ocTasbHbIX TpeX BOB pacte- 
WH KaK MYXXCKHe, TaK HW 2K€HCKHe OCOOH, OKa3asINCb B paBHOli cTerMeHu ycTOli- 
MBbIMH K 2,4-J]. CnelyeT OTMeTHTb, YTO 9TO PasfeIeHHe Ha UYBCTBUTEbHbIE 
ycTOHYMBbIe Tpylnbl pacTeHHli BeCbMa YCJIOBHO, H B OTHOMeHHU Apyrux XH- 
WYECKHX BeIe€CTB OHO MOKET ObITh COBEPICHHO HHbIM. Tak, HallpHMep, MyxX- 
*KHe HW *KeHCKHe oco6n Melandrium album o6najatoT OMMHAKOBOM YcTOUYHBOCTHIO 
k repOuunzy 2,4-J], HO pasHOoH K ApyrHM XHMHYeCKHM BellecTBaM. 
_ Jina Toro 4ro6bl pelHTb BoMpoc 06 COpamleHuu Noga y HOpMasbHO pacTy- 
WWMX MHOFOJIeETHHX pacTeHHH HU y pacTeHHH, COpaboTaHHbIX repOuuujyom 2,4-J] 
MbI HaOJiOJaJIH 3a MOJleJIbHBIMH pacCTeHHAMH B TeyeHHe Tpex seT (1950—1952). 
B 9THX OMbITAX Ha MOCTOAHHBIX MIOWaqKax ObIIO B3ATO B MOBTOpHOcTh no 100 
MY2KCKHX WH 100 2xeHCKHX OcoOeH Kaxkyoro Bua. Uncno NoBTOpHocTelt paBHsA- 
noch JlecaTH. KarkAblii rok B Havasle UBeTeHHA ONpeeAJICA MO H3yYaeMbIxX 
JACTEHHH, a 3aTeEM OHM M3 HUX (OMBITHBIe) ONPbICKHBaHCb repOuwHOM 2,4-J] 
3,0 kr/ra), a Apyrue (KOHTPOMb) OcTaBamHcb 6e3 O6paboTKH. Pacxoy *xXUAKOCTH 


Laon wma. 2 


Queso MyXXCKUX H 2KeHCKUX OcOGel Ha NOCTOAHHEIX OMbITHLIX 
MNouWaakax B % OT uneNa COXpAaHHBWIUXCA pacTeHuii 
Bi nBS hes 1950 r. 1951 r. 1962 r. 
2KCHCK. | MY2KCK. 2KeHCK. | MY 2KCK. 2KCHCK. MY2KCK. 
‘Mesb (Humulus lupulus) OH ® 93,0 96,1 99,0 96,4 — 
ypHoHHuA (Brionia dioica) 90,4 Gon 100 35), 2 99,8 — 
onak (Cirsium incanum) 94,3 OA? 93,3 96m Ce) a 
Ifaneb (Rumex acetosella) 99,1 99.3 97,4 1 400 100 95,7 
(panusa (Urtica dioica) Otel LOO 96,2 |) 100 100 100 
oppka (Melandrium album) 100 100 100 99,7 | 100 100 
ap2a (Asparagus officinalis) 100 100 100 100 99,7} 4100 
Ina (Salix viminalis) 100 100 100 100 100 100 


, 000 a/ra. Tomyyennble pesyJbTaTbl MpUBOJATCA B Tabs. 2, U3 aHHbIX KOTOPOW) 
~ BHHO, UTO MHOPOJeTHHe JBYAOMHble pacreHuA OOaqaloT pasJIMYHOU MpOUHOCTHIG 
HacvleOBaHHA TIOJIOBLIX pa3siM4uHH. B ombirax ycTaHOBseHO, YTO HeOOJIbUag| 
YaCTb pPaCTeHHit : HeRUTOPHIX BHOB MOA BMAHHeM OOpaOoTKH TepOHUHOM| 
2,4-J] u3MeHaAM CBOM NOU Ha TPOTHBOMOJOXKHbIM, TOrJa KaK OCTAJIbHbIe BHJBII 
pacTeHHii B YCJIOBHAX OMbITa OKa3aJIMCb HeCMOCOOHbIMH K OOpalileHuto TIOd1a} 
Uto KacaeTca eCTeCTBeHHBIX YCJIOBMM pocTa ABYJOMHbIX pacTeHHi (BKJIOUAaA) 
clola HW MexaHM4eckue COpa6oTKH NouBbl Aa Cirsium incanum), TO 3f}ecb 9TOrd! 
SBJICHHA| HAMM He OTMeYeHO, YTO CormacyeTCA CO CBeACHHAMH, IPHBeAeCHHbIME 
B cpogke Po66uHca (1%) Aaa Cirsium arvense. OqHakO MbI HHYero He 3HaeMi 
O TOM, KaK CKaxKyTCH Ha OOpalleHHH NOJla yNOMAHYTHIX MHOPOJIETHHKOB| 
NOAKOPMKH HM OpoweHHe. 

Mnoronetuee mpumenenne 2,4-J] Ha OMHHX H TeX Ke MOMayAX cnocoOcTByer 
peKOHcTpykuuu TpaBoctoa (?). [Ip sTOM yBeJIMYHMBaeTCA KOJIMYECTBO 3J1aKOBbIX 
pacTeHHi H yMeHbuaeTcH UHcNO pacTeHHi 43 Ksacca AByoMbHbIX. UTO Re 
KacaeTCA COOTHOLIeCHHA MYy2KCKHX MW 2%KCHCKHX OcOOeH Mp TakKOM IIpHMeHeHsm 
repOuuna, TO JaHHble 10 STOMY BOTIpocy NpHBOAATCA B TaO. 3. B sTux onbiTax 
MepBoe OMpbIcKHBaHwe (pacxogq »#*uyKocru 500 «/ra) mpopegeHo B 1949 r., 
BTOpoe — B 1950 r. wu TpeTbe — B 1951 r. Kak B ombiTe, TaK H B KOHTpoue B 
MOBTOPHOCTb Opasocb no 100 pacTreHui. Uucso NOBTOpHOcTeH paBHANOCh Me> 
caTH. IIpu 9TOM B KOHTPOJIe MpOWeHTbI BbICUMTAHbI OT OOMeErO YHCIAa PacTeHHy 
Ha KOHTPOJIbHbIX JI@JIMHKAaX, a B ONbITAX — OT YHCJIa MyKCKHX OCOOeH Ha BCEd 
OMbITHBIX JeAHHKAaX. 


Tad0uun a ae 


Pac ee * 4950 r. 1951 r. 1952 r. 
KOHTD). OMbIT KOHTDP. OIbIT oun 
Ulapenb (Rumex acetosella) 39,7 90,0 | 46,8 DOPOD | S27R6 
Bonak (Cirsium incanum) 37,2 eile || Dano Moye |b Lei) 
Bpuouna (Brionia dioica) 49,5 9on16 Ee) IS 44,2 O24 
Kpanusa (Urtica dioica) o1 ,6 100 30,4 U4 as 57,4 
Soppka (Melandrium album) Olde 400 41,2 | 100 3057 4 100 
Visa (Salix viminalis) 34,6 100 33,4 100 45,9 100 
Cnapxa (Asparagus officinalis) ZITA ROO 42,1 | 100 38,5 | 4100 


PaccMOTpuM pesyJIbTaTbl Ha BapHaHTe OnbiTa c AosuposKoli 2,4-J] B 3,0 xr/ra 
(ta61. 3). Kak BHAHO M3 NPHBOAMMBIX LMP, KOHYeCTBO My2KCKHX OcoG6eli y ABy- | 
MOMHBIX PacTeHHit ECTeCTBEHHO KOIeO/leTCA B 3ABHCHMOCTH OT NOFOJHbIX YCOBHit 
rola. ITO BNOWHe coracyeTca c aHHbIMH pador (8,!°,15) wp. Uro Kacaerca Bana. |} 
HHA Ha MYKcKHe OCOOH CucTeMaTHYecKorO mpNMeHeHuaA 2,4-J], TO 3yecb He Bce 
BUAbl paCTeHHH pasHosHauubl. Ecam nepBble Tp Bua NOce TpexseTHero MpH- 
MeHenua 2,4-J. MoMHOCTbIO YTpaTHAH MYXKcKHe OCOOH, TO TOCAeqHHe YeTHIpe} 
Bula B 39TOM OTHOWeHHM He nocTpasanM svuyrb. [Ip stom nomyyeHHBI pe-} 
3yJIbTaT 3aBMCHT, FaBHbIM OOpasoM, OT BbIMHPaHHA MY2KCKUX OcOGeli: poumb. 
oOpalllenua noJia B STOM MIpolecce, KaK 9TO BUAHO W3 WaHHbIX Tab. 2, upesBbI- 
YaHHO Masia. CiejlyeT OTMeETHTb, UTO XapaKTep STHX H3MeHeEHHi MoxeT ObITb. 
H MpOTHBONONOKHEIM. Tak, cormacno aHubiM Ammasosoii (1) uacTHle noxpesKH | 
M mpuMenenve 2,4-J, npusoqat y Rumex confertus k H3MeHeEHHIO COOTHOMICHHA 
MYXKCKHX HW %K€HCKHX OcOOel B NOMb3y MyKCKHX. 


BouBogxu 


1. IIpa ecrecrBeHHOM TIpow3pacTaHuH J[BYNOMHBIX MHOTONeTHMKOB Hamu. 
3a 3 rofla He HaOwOanocb HH OAHOro cayyaa OOpamenua nowa. B onpirax c TIpu- | 
MeHeHHeM 2,4-/1 y HeKOTOpbIX’ BUOB OTMeYeHO HeOomMbIIOe KOMHUeCTBO eae 
Mepexoa My2KcKuX oOcodeli B RKeHCKHMe HM HaOGopoT, 
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2. [isyqomuble pacrenua M0 OTHOWeHHIO K repOuunzy 2,4-J] moxHO pagje- 
Tb Ha TpH rpyNUbl: a) BUAbI, y KOTOPbIX MyKCKHe OCOOH THOHYT CHJIbHee 2%KeH- 
UX; 6) BHYbl, y KOTOPbIX H MYy2KCKHe HW 2%eHCKHe OcOOM rHOHYT OAMHAKOBO; 
BHAI, y KOTOPbIX H MYy2KCKHe H %KeHCKHe OCOOH OMHAKOBO ycTOMUMBEI K 
4-J]. 

3. CucTemaTuveckoe mpuMenenne 2,4-J] Ha OMHUX HW TeX Ke MsoayKax 
AHUX BUOB ABYAOMHBIX pacTeHHi IpHBOAHT K YHHYTOKeHHIO NIpeHMyLlecTBeH- 
MYy2XCKHX OcoOeH y APpyrHX BHAOB B paBHOH cTeMeHH YHHYTOKAET Kak Myx- 
‘Me, TaK WH 2%KeHCKHe, OCOOH, a Ha TPpeTbU BHJbI He BIMAeT B TEX AO3HPOBKaX, 
MTOPbIe€ HCIIbITHIBAIHCb B OMbITAaX. ‘ 


Bececor3Hblii Hay4HO-HCCeOBaTesIbCKHH Ilocrynuso 
HHCTHTYT 3allHTbl pacTeHuili 20 Il 1956 
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IKOJO‘H A PACTEHHM 


* 


A. A. MAJIBILIEB 


MPOLWECChI PA3BATHA WM POCTA KYJIbTYPHbIX PACTEHHM 
B BbICOKOFOPHbIX 30HAX CEBEPHOFO CKJIOHA 
SANANHOrO KABKA3A 


} i 
(II pedcmaeaeno axademuxom A. JI. Kypcanoeoim 13 IX 1956) : 


M3yyenue OvomormueckuxX OcOOeHHOCTeli KYJIbTYPHbIX pacTeHHi 10 BbICOT 
HOMY Tpodustio Ha CeBepHOM cKsIOHe Sanaquoro KaBKasa MpoBOAMAOCb B Te6ep: Vi 
JIMHCKOM TocyapcTBeHHOM 3amoBegqHuKe B 1939—1941 uw 1953—1956 rr. SECBy} 
B paiioue [lepeqoporo xpeOra, NpOBOAATCH McCieJOBaHHA BOSMOXKHOCTH BOB: 
Je/bIBAHHA HK H3M€HYMBOCTH KOPMOBbIX HW OBOMHBIX KYJIbTYP B PaSHblX TOPHBIX} 
30HaX. ONBbITbI BEYTCA BPANe MYHKTOB, OOpasyrioulNX LWellb OT MpeAropHok paBay, 
HMHbI JO BEplHH rop Ha BbicoTe: 520, 920, 1950, 2400, 2700 u 3000 Mm H.y.mi/f 

Yka3aHHble BbICOTh! NPHXOAATCA Ha OlpeeJeHHble KJIMMAaTHYeCKHe 30HBIh 
HM Mosca paCTHTeJbHOCTH C TIPHCYWLHMH UM 9KOJIOrHYeCKHMH ocoGenHoCTsIMM, | 
B KommvieKce yCJIOBHH Ip BO3JeJIbIBAHHH PacTeHHH OCOOO BaxKHYIO pOJIb Hrpae 
TemoBoH dakTop. I]popeyeHHbiMy HaGIOJeCHHAMH (a JIA HHKHAX MYHKTOB — 
M0 MHOTOJIETHHM J[aHHbIM) YCTaHOBJIeHbI CJlesyiwoulue TeMMepaTypHble loKasa- 
TeJIM Pa3HbIX BbICOTHDIX YPOBHeH 3a BereTalMOHHbI NepHog Taba. 1. 


il) 
I 


Ta6aunna | 


g at | Bee einen 
iB = a4 Qe eS 
9 2 O09 Zo 5 
iS Mecto- i EO ES ‘S 
isk HaxooK eHHe BpicoTHplii noac Penbed 5, é 2 E = is a 
aS ec = X=5 o 
ae yuactKa af Eco ean] © 
Se eo | ge | 352] §_. 
as O8 | Ge | eesiiee 
520 | IlaruropeK Crennot IIpezropuaa pas- | 3000 | 20,5 | 220 | Muo- || 
HHHAa (T1aTO) TOueT= |) 
Hue 
920 SeneHuyK Jlyro-cTrenHoi Jlomuna 2400 | 17,0 | 210 | Toxe 
1330 Te6epna JlecHor & 1970 | 15,0 | 480 6 | 
1920 Xpe6er Cy6anpnulickuh : 1400 | 13,0 | 170 6 | 
Kpinpipuat (HHKHHH) CxJIOH xpe6Ta | 
2400 To xe Cy6aapnulickun 3 es 680 | 10,7 | 420 sy) 
(EepxHui) 
2700 Bre Aapnuiicxut > “ 430 | 8,7] 100 4 
(HH KHHH) 
3000 Pe dae Cy OHuBaJIbublit a 4 100 | 6,9 60 2 
Bce ONbITHbIE YUaCTKH, KpOMe CaMOroO HHXKHePLo, HaxXOJATCA B 30HAaX, le 3a 
Tol BbillaqaeT oT 700 Ao 1000 mm ocayKos, npnuem or 30 Wo 70% ux TIPHXOJUT= | 


Ca Ha BereTalMOHHbI NepHog. Cpequan Temmepatypa sleTa Ha KpaiiHeM BBICO- | 
KOPOPHOM yuacTKe BTpOe MeHbIUe, BereTaUMOHHbI nepHox B 3 /, pasa Kopoue, 
a 3anacbl Teria (> 10°) B 30 pa3 Menbie, YeM Ha CaMOM HWKHeEM yuactKe. Be3- 
MOPOSHbIt NepHOk B STHX 3OHAX ATCA OT 20 (2400—3000 m) yo 170 (520 m) 
Hel. 

Ananusbl pactenuit c OMBITHBIX yUacTKOB, MpousBeyseHHble O“OXuMMUeCKOH 
jadopaTopHuelt BcecoiosHoro uucTuTyTa pacTeHHeBoscTBa (A. MH. Epmakospm),. 
TOKa3aJIM, YTO H3MeHeHHs B OOMeHE BellleCTB KYJbTYPHbIX PpacTeHUli, UPOMcXo- 
AAT yoKE C N€PBOPO TOfla UX BbIPAalMBaHuA Bropax. Tak, CyMMa CaXapoB Ha ypoB- 
He 2700 M, m0 cpaBHeHHto c ypoBHem 1330 M, YBeJIHYUBalach Y pAa oOBOLelt 
(B YaCTHOCTH KOJbpaOu, peta, pebKa) B cpequem B 11/, pasa, y Kaprodbena — 
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4—o pas. Cyxoe BelljecTBo y oBomleli Ha ypoBHe 2700 M BospacTasio Ha 1O—20%. 
OJIMYeCTBO ACKOPONHOBOL KUCJIOTHI y OBOMIel YBeJIMYMBalOCb Ha TOM 2xKe ypospue 
{0 CpaBHeHMio c 1300 M) B 1*/, pasa. 

Hecomueuuo, 4TO Ha OOMEH BellecTB B ropaxX B OCHOBHOM pluAeT U3MeHsIO- 
}MucH C¢ BbICOTOH TeMIlepaTypHbIH pexKUuM. B cBa3n c TeM, 4TO (oTOcHHTes 
POHCXOAUT TaM IIpH HHU3KHX TeMMepaTypax, MpenATCTBYIOULUX OOpas0BaHuio 
aXMaJla, B paCTHTeJIbHOM OpraHW3Me HakallwIMBaioTca caxapa. Kak u3BecrHo, 
CO B CBOIO O4epe(b NOHWKaeT TeMMepaTypuHble Npeedbl PoTocuuTesa. BeneycrBue 
3MCHEHHA OOMeHa BeleCTB MeHAIOT CBOH XO MH Mpoueccbl pasBHTHA H pocTa 
jacTeHHuit. & 

SepHOBbIe KYJIbTYpbI Ha ypoBHe 2700 M cospeBavM TIpH TaKHX TeMilepatypax, 
ake B OObIYHBIX YCJIOBHAX HX MpoMspacTaHHA He HaOsoJaioTca. Tak, ApoBbie 
uMeHH (B YacTrHocTH Kurali K-5195, Tonsapupiii) nomHocTbio BbIspedu 3/ecb 
Pu cpefHeli TeMMepatype 3a BereTalHOHHbIli MepHog B 9,2°, a O3HMbIe KYyJb- 

pb! — B 8,3°, IpHyeM poxb yOpana B NOMHOL cneOCTH, a AYMeHb HM MWeHH- 
4 — B BOcKOBOH. UacTuyHo co3peBaJIH Ha 3TOM ypoBHe ropoxu Tuna Kapauk. 
ba JleTO TeMMlepaTypa BOs{yXa Oblia 3fecb B cpequeM B TeyeHne 16 Yac. B CYTKH 
WKe 10° HTOMbKO B TeYeHHe 8 JHEBHBIX YacOB — OKOsIO 12°. B Tlep HOA MOJIOUHOLi 
BOCKOBOM CIeJIOCTH APOBbIX H O3HMBIX (ceHTAOpb) TemMepatypa Huxe 10° Opiia 
0 4ac. B cyTKh, a oT 10 Jo 11° He Gomee 4 ac. B cpequem 3a CyTKH OHa He Mpe- 
biuaia 7°. B stoT nepHo MpovcxoAM WH HaJIMB 3epHa MWeHHUbI, TOra Kak 
10 JIMTepaTyPHbIM JaHHbIM (') Aust COSpeBaHUA MWeHHUbI TpeOyeTcA B NepHOg Ha- 
IMBa Temlepatypa He HHKe 15°. OrmeTuM, YTO 3a JeTO UNCIO AHeli c cpeqHel 
emmepatypoli 10° u Blue KoMeOanocb 3gecb oT 24 Jo 50. Tlo-sugumomy Hao 
yueCcTb. HW BJIMAHHe Ha PacTeHHA HHTeEHCMBHOH COMHeEYHON paynauun. Ilo Hawum 
JaHHbIM, yBeJIW¥eHHe NpAMOM pasvaluu Ha 2700 mM no cpaBHeHuio c 1330 M 
JocTuraeT 8%, MpHYeM HHTeCHCHBHOCTb YJIbTpaduoseToBol pasualuu Oowpie 
ta 20%. 

BereTauHOHHbIlt NepHOX KyJIbTYPHBIX PpacTeHHii C BbICOTOM HeH3MeHHO yAWIH- 
inJicd. Y 3epHOBbIX KYJIbTyp Ha 2700 M OH 3aTHrHBavica (NO cpaBHeHuto c 1330 m) 
jo 34 AHeit. HanOomburee 3ameqieHue B PasBHTHH HaOMOaocb y Oovlee TeMJOIO- 
JMBbIX KyJIbTYP. Y KOHOMJIH, HallpHMep, HacTyMJeHHe OTJeJbHbIX (a3 Ha 2700 M 
sala3AbiBaylO Ha MOsITOpa Mecalla H Oouee. OHAKO Ha BBICOKOFOPHbIX yYacTKaXx 
or 1950 m u Bbule) BeCHOH, OarofapaA ObICTpOMy NMOTeMJeHHIO Mocwe Tas HUA 
Hera, IlepBbIli MepHO pa3sBuTHA (CBeTOBaA cTajuA) y OOJIbUIMHCTBa 2€pHOBbIxX 
<VJIbTYP B HeKOTOPbIe FTOMbI ies jake Opilcrpee, yeM BHUsy. SaTArHBaHne 
JASBHTHA PacTeHul B ropax SanlaqHoro KaBka3a HaduiofaeTca B MepHos, riaB- 
IbIM OOpa30M, TOCJI€e KOJIOIN€HHA, OCOOeCHHO B HepHO cO3peBaHHA s3epHa. 
Ipu moceBax B O{WHAKOBbIe CpOKH, BBUJy CHH2KCHUA TeMMepaTypbl C BbICOTOH, 
JASBUTHe PacTeHUli 3aTAPMBaeTCA Ha CBETOBOM cTaHH (AYMeHH) JIM MpOTeKaeT 
MeJJIGHHee B TeYeHHe BCero MepHoOsa BereTauHH, OCOOeHHO Cc HaCTYMJIeHHeM 
MOJIONHOM CHeJIOCTH (MUeHHUB!). 

Vismeuaa TeMMepaTYpHbIi pexKHM IyTeM TepeMellleHHA pacTeHHi (B Bere- 
PaIlMOHHbIX COCyax) C OMHOTO YpOBHA Ha pyro B pasHble MOMeHTbI HX KUCH, 
MOXKHO YIPaBJIATb XOJOM pa3BHTHA pacTeHHH. Y 3epHOBbIX KYJIbTyp yaBa- 
1OCb YCKOPHTb WH 3allepKaTb HacTYMeHHe OTeJbHIX (pas JO 2 Mec., NpHyeM 
IPOMOJMKUTeIbHOCTh MepHoa BereTalMH U3MeHsAacb OT 98 Jo 150 quel. 
Tak, y mmenuubt Dapner, nepenecenHoi c 2700 M Hw Ke MOUTH Ha NONTOpa KH- 
IOMeTpa B MOMEHT AuddepeHuMalNn KOJIOCKOBbIX OyPOPKOB, BOCKOBasl CHeJIOCTb 
JacTylasa Ha 27 Heli 1032Ke, YeM y NMWeCHHUbI, BbIPOCWIell Ha HHXKHEM YPOBHe 
1330 m). Y mmeHulbl, MepeMelleHHOl BHH3 JIMUIb Ha HeCKOJIbKO Hel MosxKe, 
Tepe/|. KOJIOWICHHeM, BOCKOBad CMesOcTh 3ajlepxKalacb ye Ha Ol Jenb. 

Ha BbicokoropHbix yuacTKax (2400—2700 mM) y KyabTYpHbIX MHOrOJeTHUX 
yaCTeHHH HaGsOalocb 3aTATMBaHHe TeHepaTHBHOrO pasBHTHA AO MOJyTopa 
net. Hanpumep, TuModeeBKa myroBas NpOxo{Ma Bech UKs pasBUTHA (OT Ce- 
M@HH JIO C€MCHH) JIMINIb 3a Ba BereTalMOHHbIX TepHo/la. 

B cBa3u ¢ HeqocTaTKOM Tella Ha ypoBHax 2400—2700 m oTMeYasIOCcb yrHe- 
reHue H npoueccos pocra. BpicoTa 3epHOBbIX APOBbIX (B CpeHeM TO pay Cop- 
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I 
rOB AUMeCHA HW MWIeHMUbI) Ha pasHbIX ypOBHAX BbIparKasach (B %) cleAYIOUlMMH 


°penmunnamu: 520 m 100, 920 m 185, 1330 m 205, 1950 m 27/8, 2400 
u 2700 m 166%. Ypenuyenue BBICOTbI! pacTeHHli HaOOJaOCb B ropax JO 
yposna 1950 M, rae YoLOBHA AA pOCTOBbIX ABJeHHH HanOosee OaronmpHATHBIe. 
Ecu1u BbICOTY 3epHOBBIX KYJIbTYp Ha ypoBHe 1330M npHHaTb 3a 100%, TO B cyO- 
aubnuiickKoM mosce (ero H¥>KHeli YacTH) OHa BOspacTaeT Ha 36%, a Ha YPOBHAX 
2400—2700 mM ymeHbinaeTca Ha 20%. Ha mocmeqHux AByX YPOBHAX CKOPOCTb 
pocta pacreHuii pesKo cHMxKeHa. Tak, cpeAHMl CyTOUHBIM MpHpocT y O3HMOM 
mueHuubt Ha 2400 m Oni Ha 16% MeHbue, Yem Ha 1330 M, a Ha 2700 M TeMIBI 
pocTa 3aMejJIAIMCb NOYTH BABOe. B TO 2xe BpeMA Ha ypoBHe 1950 m CyYTOUHbI 
IIpHpOcT 3€PHOBbIX KYJIbTYp B MNOTOpa pasa BbIWIe, YeM Ha HWKHEM YPOBHE 
(1330 m). AccumuaaHOHHad MOBEpXHOCTb y HeTpeOOBAaTEJIbHBIX K TeMY KYJIbTYP 
3lecb OOuIbule, YeM Ha ypoBHe 1330 M: y oBca, KapTodeA, TypHelica B cpeqHeM 
BHOJTOpa pasa, y AYMeHA — ByBoe. B BepXueli YacTH CyOasbNUHCKOrO NOACA 
(2400 m) nepuog pocta pacrenuit yanuusnetca. [lostomy, HecMoTps# Ha caObie 
TeMIbI pocTa, y pala HeTpeOoBaTeJIbHbIX K TeMJY KYyJIbTYp BereTaTHBHaA MaC- 
Ca TaM He MeHbIIe, a ACCHMHJIALMOHHaA NOBEPXHOCTb B OMpeeIeHHY 10 Pasy Ware 
6oupue (Ha 30—50%), vem Ha ypoBHe 1330 mM. HaBecTKoBaHve Ha BbICOKOrOp= 
HbIX yUaCTKaX pe3KO YCHJMBaO Mpolleccbl poctTa: Ha ypoBHe 2400 M 9TOT NpHeM 
YBeJIMYH aCCHMMJIAWMOHHY!O NOBEPXHOCTb OBCa BTPpoe. 

B ampmusickom mosce (2700 mM), BcsleqcTBHe TOPMOXKeHHA HASKMMH TeMTlepa- 
TYpaMu reHepaTHBHOrO pa3BUTHA, a TaK2xKe 3aMe]JICHHA POCTa B BbICOTY, pacTe- 
HUA HCMOMb3yIoT WwlacTHueckHe BelllecTBa Ha MOCTpoeHHe OOJbUIOrO YMCA MO- 
OaBOUHbIX (HeMpOAyKTHBHBIX) cTeOmeH. TlosTomMy SHeprHA KYWeHHA y AUMeHA | 
WM OBCa 3f/eCb NOYTH BABOe Gombe, YeM Ha ypoBHe 1330 M. YcueHHaAd KyCTH | 
CTOCTb IPH MeHbIlleH BbICOTe pacTeHHH HW yIMHeHHe NepvOa pasreuTHs# HM pocra} 
ABIAIOTCH Tpv3hakaMH, CO/MKAIOILYMH OJHOeETHHE KYJIbTYPHble pacTeHHA 
y2«e C NepBoro roa BbIPalllHBaHHaA C MHOTOJIeTHHMH aOopHreHaMu rop. bonpuiad 
KYCTHCTOCTb Y KYJIbTYPHbIX 3.]aKOB HMeeT MeCTO Tak?Ke MW B HHKHeli YacTH cyO- 
aJIbMMickoro nosca (1950 Mm), HO 3qecb93TO ABJIEHHe OObACHACTCA H3ObITKOM’ Twlac- 
THYCCKHX BellecrB, CO34aBaeMbIX B Pe3yJIbTaTe HHTCHCHBHOTO (POTOCHHTe3a HU aK- 
THBHO HYUMX pOcCTOBbIX Mpolleccos. ACCMHMHMAWMOHHaA MOBePpXHOCTb pacTe- 
HHH Ha 9TOM YpOBHe ropa3jO Ooube, YEM Ha JpyruxX BbICOTAaX. 

B o6ujeM B BbICOKOrOpHOH 30He Sanaquoro Kapkasa (Bbiue 2200 m) Bosye- | 
JIbIBaHHe KYJIbTYPHbIX PacTeHHM Ha 3epHO MpakTHYeCKH HeHase2xXHO. Silecb BBI- 
3peBaHMve 3epHa Ha ypoBHe 2400—2700 M HaOuofalocb HaMH TOJbKO B 6ularo- 
IIPHATHbIe B TeMJIOBOM OTHOWICHHY rogbl. B sTHX yCOBHAX Wemecoo6pasHoO BO3- 
AebIBaHve JIMIUb TeX KYJIbTYp, XO3AHCTBEHHC-UeHHad UpOYKUMA KOTOPbIX 
CO3aeTCA B pesyJIbTaTe NpoleccoB pocta Hu, B NepByto OYepeyb, — pocta o0J- 
3€MHbIX OpraHos. Ha yposue 2400M, a B OlaronpuATHoe JeTO HU Ha ypoBHe 2700M, 
MOXHO TOMY4aTb AOCTATOYHO BbICOKHe ypoxKav KapTodelaA M pAa OBOILTbIX 
KYJIbTYP, B TOM UNcJIe pelbl, peAbKH, peuca, KOMPpaOu, KallycTbl, YecHoKa, 
Jlyka Ha Nepo. B nepesoye Ha reKkTap yporKali OBOUIHbIX KOPHeNJOAOB ceBep- 
Horo Tua AocTuradl Ha ypoBue 2700 m 380 u, a Ha 2400 m—800 uu Benue. Ecan 
COBpeMeHHad pana TOPpHOro seMVJefeUA JIeKUT Ha CeBEPHOM CKOHE Samaj | 
Horo u LlenrpabHoro Kapka3a Ha yposHe 2000 m (B oTfebHBIX cyuaAx 10 
2200 M), TO KAuMaTHyeckuli Mpeflet HauOosee HeTPeOOBaTeJIbHbIX K Tey | 
KYJIbTYp ycTaHOBeH Hamu AO ypoBuA 30)0 M. Syecb BEIPallenbl, B YACTHOCTH, | 
KapToeIb, YeCHOK, peyluc, pela, wuunat, canat. [Ipaxruuecku rpanutia 3em-- 
AeAeTMA MOXET ObITh MOAHATA AO BepXHero Mpefesa pacnpocrpanenusa jpe- 
BeECHOH PaCTHTeJIbHOCTH, B JaHHOM palione — Jo ypopna 2400—2500 m. 

TeOepquncKui rocyqapcrBenubit Mocrynuto 

3aNlOBeHUK 12 IX 1956 
WHUTHUPOBAHHAA JIMTEPATYPA 

1 © 
Dacrurenestie Bore ee oT BL K ey phe iy poe ie ti : 
(1936); Ni 3 (1937). 4A. A. Maatimes, JAH, 53, N 6 (1946); 54, Ne 2 (1946); 59 
Ne 4 (1948). 5 A. A. Maastmes, VMs. Beecowsn. reorpapuy. oOm., Ne 3 (1948). ; 
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@H3ZHOJIOlH f PACTEHHH 


H. H. OBUHHHHKOB u H. M. LWAXAHOBA 


BOMPOCY O MPHYMHAX PASHOKAUECTBEHHOCTH 3EPHOBOK 
IWEHHUbI, CbDOPMHPOBAHHDbIX B PA3SHbIX WBETKAX KOJIOCKA 


([1pedcmaezexno axademuxom A. JI. Kypcanosum 14 1X 1956) 


~ SepHOBKH MMICHHUbI, CPOpMHpoOBaHHble B OAHOM HM TOM X%Ke KOsIOCe H axe 
} OJ HOM H TOM Ke KOJIOCKe, 3AKOHOMePHO OTMMUaloTcs [pyr OT Apyra CBOUMH pa3- 
fepaMH H BeCOM (1, 7). [IpwunHbl pasHoKaveCTBeHHOCTH MIOJOB H CeMAH, OOy- 
MOBJI2HHOM MeCTOMOJIO*KeHHeM LBeTKA B COUBETHH, B YaCTHOCTH, WM NpHUHHbI 
JAMIA 3eP HOBOK MUI2HMUbI B MpefeaX [axe OAMOLO KOMOCKA, elle He BCKPHITBI 
3 JJOJIKHOH Mepe. 

_ H.II.Kpenxe u T. H. Beapckas npiraiuch OObACHUTh pasHOKaYeCTBEHHOCTS 
TIOMOB B lipefeaxX OAHOFO pacTeHHA Ha OCHOBAHHH TEOPHH WHKJIMYeCKOFO CTa- 
DEHHA H OMOWIOKeHHA. OWHa- 

KO 93Ta TeEOPHA HeOCTATOUHO Ta6auna 4 
Da3padoTaHa Hu BCTpeTHa pA] 


BO3parkKe HHH Ce). 8 A Cogep2kanue a30Ta x s mi 
“ ——— aa 
He mMoxeT TakxKe CuH- Cote eee zg x 
a 2) eS 
TaTbCA BMOJIHe IpaBHJIbHbIM a aeane Eg | sepuon- Jo a, a 
(IMPpOKO PpacCIIPOCTpaHeHHoe 3 og HOBKYy B MP Bais 
NpejlcTaBleHHe, YTO B UBeT- zn Pa See 
KaX, KOTOpble paHblle pa3- 
BUBaIOTCH Ha pacTeHuu, co- TosupemrTu 32 1 ae: nal 2,71 | 17,33 
Z, 50,68 il tay Zan lisy || Gl eh 
3 aroTcw Oularollp HATHBIe 3 135,007 |" 0,917 |°2,62 -46.81 
YCIIOBHA Ja POPMHpOBaHHA 
OHomee KPYNHbIX HU Oomee Amepuxanxa 15| 1 | 47,30 | 1,272 | 2,69 | 17,10 
7KH3HECIIOCOOHBIX CeMAH. ; - a ‘ at 3 A Ae ate 
Onpitpr A. H. Topuua (°) eas , , , 
M Halu (7) MoKasamM, YTOY [ocruanym 237| 41 |40,20 | 0,939 | 2,33 | 14,54 
NINeCHHIUbI, B CJIYYae XOPOINO 2 43,74 teO29 DBO MEAS 82, 
3 |26.83 | 0,603 | 2,25 | 14,14 


pasBuToro cpefHero KOJIO- 
cKa, HaHOoulee KpylHbie U 
6HOMOTHYeCKH MOJIHOWeHHbIe 3e€PHOBKH @OpMupyloTcA He B IlepBbIX, a BO BTO- 
pbIX HW JlaxKe MHOra BTpeThUX WBeTKaX KOMOCKa, KOTOPble 3al\BeTaloT N032%Ke 
nepsporo. B pesysbTaTe HeEOJHOBpeMeHHOrO (OpMHpOBaHHA UBETKOB B Mpee- 
aX pacTeHua, Mmpollecc cospeBaHHA MWOOB M CeMAH TakKe OCYUIeCTBIAeTCH 
HEOJJHOBpeMeHHO HU, CJIefOBaTeJIbHO, He B OMHAKOBDIX YCJIOBHAX BHeLUHeH 
cpebl, YTO HECOMHEHHO, HaksafbIBaeT CBOM OTMeYaTOK Ha Mpolecc cbopMupo- 
BaHHA WoqoB u ceMaH. Pag uccmefoBaTemeH CuHTaeT, YTO pasHOKayecTBeH- 
HOCTb C€MAH CBA3aHa C HeOJMHAKOBbIMH YCJIOBHAMH IIMTAHHA B Mpejedwax pac- 
TCHHA H flaxke OTJeJIbHOrO COUBeTHA. 

Uro6bl BbIdBUTb 3AKOHOMepHOCTH B CHaOKeHHM NHMTATeJIbHBIMH. BellecTBaMA 
3ePHOBOK, (POpMUPYIOWIMXCA B PasHbIX WaCTAX COMBeTHA MIMeHHUbI, HAM ObIJIH 
MpoBe[eHbI COOTBETCTBYIOUIMe OMBbITH. LacTb pesybTATOB ITHX OMbITOB NPHBE- 


jeHa B TaOm. 1 wu B Buse rpaduka. 
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Kak BHHO u3 pxe. |, B OJHOBO3PaCTHbIX 3e€PpHOBKaX, CO3PeBAaIOHX B pa3- 
© WRIX I[BeTKaX CpefHero KOJIOCKa, HakomeHve CyXOro BellecTBa UM WSMCHCHH 
BlAKHOCTH HeT. He OMHAKOBbIM TemnOM. HakomvienHe cyxorO  BelIeCcTBa 
Vi BulaKHOCTh HaHOOJIhUIMe B 3eEPHOBKAX 3 BTOPbIX IBETKOB, MCHbLIe HS TlepBEIX 
: 
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4 BN 1? 20 a 2A Ge 
Gospacin 


Puc. 1. Baaxxnoctb (A) u cyxol Bec (6) 3epHoBokK MmuleHHubl Ojec- 
ckand 3 43 MepBbix ('), BTOpbIx (”) H TpeTbux (3) UBeTKOB cpeqHux 
KOJIOCKOB B HH OJMHAKOBOrO BospacTa 


WM HavMeHbuive u3 TpeTbux. M3 TaOn. 1 BUAHO, ITO aHANOrMYHbIM COpa3s0M B 
3peJIbIX 3CPHOBKaX, CCPOPMHPOBaHHbIX B pasHbIX WBeTKAX CpeQHUX KOJOCKOB, | 
HakallJIMBasI(Cb He OJMHAKOBOe KOJIMYECTBO a30Ta. 
Hamu Opwio OOHapy2KeHO TakxKe, YTO CTeNeHb CHaO%KeHHA MMTATeJIbHbIMH } 
BeINCCTBAMH OTJCJIbHbIX IBETKOB CpeHUX KOJIOCKOB 3aBHCHT OT MOLLHOCTH pa3- 
BHTHA KoocKka. Tak, 43 TaOJ. 2, B KO- 


a 


FaGauma. 2 TOpoOH MoKa3saH aOCOJIOTHBIIi Bec (Tr) 3ep- 

HOBOK O3HMOH MNWeHHUbI SepHorpayKku 

Sie: Yucno sepHoBoK BHAHO, UTO B cuyYae dopmMupoBaHHA 
255 , i F | 2 | 2 B CpeHHX KOJIOCKaX NO IATb 3epHOBOK, 
at 3 HaHOoslee TAKEJIbIC SEPHOBKH pasBUBa- 


Jee |) | aPegmieiee PrP ro. lores 8 Tpelbix. memmnane 


B 4-, 3- 4 2-3epHbIX C XOPOLIO pa3sBH- 


{ | 35,11 | 32,94 | 36,34) 35,44) 30,40  TLIM TpeTbMM IBETKOM KOJIOCKaX Hav6o- 
2 | 86,50) 37,60 | 41,96) 36,64)25,41 nee TaxKeNBIMH ABJIAIOTCA 3€PHOBKH H3 
3° 120, 85/25, BU OF ote | tee a | 
el asa 4g as \ay vee BTOPbIX UBeTKOB. Ecau TpeTHii UBeTOK 
DOSY Fears Meee teem LIE Ese Eg) 2a HeopasBuT, HawOoslee TsAKeNbIe 3ep- 


HOBKH TOJIyYaloTCA B NepBbIX UBeTKaX. 

SaBHCHMOCTb KaueCcTBa H Beca 3epHOBOK OT IpHTOKa K HMM TIHTATeJbHBIX 
BeIeCTB HaXOJUT NOATBep2xKeHhe U BOTbITAX MO YeKAHKe KOJIOCbeB. OCHOBBbIBa- 
ACb Ha pe3yJIbTaTaX 9THX OMbITOB, MbI MOCTABHJIM WeJIbIO BLIACHHTb, HaCKOJIbKO 
MOXKHO BJIMATb Ha BEC 3CPHOBOK, yBeJJMYMBaA UX NMTaHve IyTeM YeKaHKH JO 
MaKCHMyMa. 

UroOpl JOCTHrHYTb HaMeYeHHOM Le, MbI yAadadH B NepHo Havana KoNO- 
IWeHHA BCe KOJIOCKH — KpOMe YeTHIPeX CpeqHHX— Y XOPOIO Pa3BUTbIX KOJIO- 
cbeB OAHOTO MH TOFO %*Ke pasMepa. IlomoBuHa TakKHX KOJOCbeEB OCTABJIAIACb 
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}KadecTBe KOHTPOJA, a y BTOPOM NOJOBMHbI, Ha KOTOPOM MpOMsBOAMICA ONLIT, 
flaAIMcb NeCTHKH MW THIIMHKM 3 MepBbIX H BTOpbIX WBeTKOB. MoxKHO mOna- 
Tb, 4TO OarofapA Takoil OMepaluH, y TpeTbuX UM YeTBEPTbIX UBETKOB yuly4- 
flasIHcb JO Tipejea YCOBHA NMTaHdA UW HalHBa 3epHa. [lecne cospeBanua 
OHTPOJIbHble H OMbITHbIe KOJOCbA YOUPANHCb HM NOABepraucbh aHamu3sy. Uact 
OJIYYCHHBIX pe3yJIbTaTOB 3TOFO ONbiTa cBeleHa B TaOw. 3. B pesyabTaTe Toro, 
)TO Y KOHTPOJIbHbIX KOJIOCbeB YeTBEpTble UBETKH 3aBAZAaJIH MaJIO IJIOMOB, 3epHOB- 
| M3 TpeTbUX WBETKOB MMEJIM HeCKOJIbKO MeHbIIMH Bec, YEM 3€PHOBKH 3 
PBbIX IBeTKOB. 


TaOmran 1 a9 13 


KOHTPOJIbHbI€ KOJIOChA OnbiITHBIe KONOChA 
Copta apoBol nweHuup | Ne weerKa yHCJIO aOcomoTHbi | Ne 1weeTKa YHCJIO aOcowmroT HbIit 
B CpefHeM | COOpaHHbIX] Bec 3epHOBOK | B CpeaAHeM | COOpaHHbIX] Bec 3epHOBOK 
Koslocke | 3€PHOBOK Br KovlocKe | 3epHOBOK Br 

AmbOunym 43 4 183 48 ,74 1 — = 

2 _ 180 DIO 2 -— — 

3 167 44,90 3) 174 50,98 

4 64 33,88 4 150 30,00 

Aap6uzym 3700 1 183 30 ,68 il — = 

d D) IWATE 44,80 2 — — 

3 166 34,04 3 179 39), 00 

4 93 22,58 4 178 24,27 

Jliorecuenc 1163 il 140 37,86 1 = a 

oy 140 44,29 2 — = 

3 4°39 35,68 3 137 ail 

4 79 26,71 4 134. PS) Tits! 


M3 TaOm. 3 BHAHO, 4TO B pe3yJIbTaTe YeKaHKH YBeJIMUMJICH BeC 3ePpHOBOK H3 
‘PpeTbUX H YeTBePTbIX WBeETKOB. OHaKO 9TH 3ePHOBKH JaJleKO He JOCTHIIH Beca 
3€PHOBOK H3 BTOPbIX IBeETKOB KOHTPOJIbHbIX KOJIOCbeB. 

TakuM 00pa30M, Halll ONbIT NOKa3bIBaeT, UTO HaKOMJIeHHe BeLLeCTB B 3CPHOB- 
KaX 3aBMCHT He TOJIbKO OT IIPHTOKa NHTAaTeJIbHbIX BelleCTB K HHM, HO Tak?Ke 
B 3HauHTeJIbHOM Mepe KaKHX-TO elle He H3BeCTHbIX HaM OCOOeHHOCTeM, Mpucy- 
TMX Pa3sJIMYHbIM MeCTaM (OPMHPOBaHHA 3ePHOBOK. 

Ham KakeTcA, 4TO HEKOTOPbIM CBeT Ha STH OCOOCHHOCTH MOLYT MPOJMTb Uc- 
cneyopanua A. JI. Kypcanozpa u M. H. Sanpometosa(* *), NocBANLeHHble Mepe- 
JBY2KEHHIO IIMTATCJIBHbIX BeLIeCTB B paCTeHHH HM MOKa3saBlllve, YTO NepeBu2xKe He 
IIMTaTeJIbHBIX BeIeCCTB B PaCTeHHH OGyCOBJeHO HallpaBJIeEHHOCTbIO acOpOlHOH- 
HOO rpajlWeHTa B KJIeTKax cTeOa. MoxHOo NoslaraTb, YTO MH B Mpejemax co- 
UBeTHA HeOMHHAKOBBIM IPHTOK NHULM K pa3sJIMYHbIM erO IBeTKaM OlIpefedAeTCA 
HallpaBJIeHHOCTbIO afcopOlmMoHHorOo rpafuenta. To, 4TO B pa3HbIX YacTAX 
pacTeHHaA af[cOpOUMOHHad CIIOCOOHOCTh TKaHeH K BOCIPHATHIO IHTATeJIbHbIXx 
BeIIeCCTB He OMMHAKOBA, MOXKHO BUeTb U3 OMbITHBIX AaHHEIxX B. O. Kasapsua 
uw 3. C. AsyHyxana (?°). 

MoxeT 10Ka3aTbCA, UTO AOJKHA CYMIECTBOBATb IIPAMaA KOPPEeJAUMA Mey 
pa3MepaMH 3epHOBOK MH Ppa3MepaMH TeX IJIEMCHTOB paCTeHHA, KOTOpble yuacT- 
BY!OT B HX *OpMHpOBaHHH. OnakO B JeHCTBHTebHOCTH 9TO He BCera TAK. 
Hawiu ombiTbl, HampuMep, N0Ka3asIH, YTO HET IPAMOM 3ABHCHMOCTH MexK]y BeCOM 
Hap YXKHbIX HM BHYTPCHHHX WBeTOUHBIX Yellly H BECOM 3epHOBOK, POPMUP YIOMLUXCA 
B 9THX UBeTKAaX. 

VWrak, HajlexUT IpW3HaTb, YTO pasHOKaYeCTBeEHHOCTb 3€pHOBOK IMIMeHHILbI, 
cPOPpMHpOBaHHBIX B Pa3HbIX YaCTAX KOOCAa H, B UACTHOCTH, B PaSHbIX WacTAX 
KOJIOCKOB, OMpefesAeTCH CIOXKHbIM COUCTAHHEM MHOPHX PakTOPOB, H3 KOTOPbIxX 

‘esti 


HavOoJlee HSUEH TOJbKO MPHTOK MHTATeJIbHbIX BeWeCTB HM Bar. OWHakoO STOTy) 
dbakTop He ABJIAeTCA pematouuM. Uro kacaeTcaA Apyrux PakTCpOB, TO O HUX Het} 
JaHHbIX, MO3BOJIAIOWLMX JeNaTb Kakve-IHOO onpefeJIeHHble BbIBOJbI. 


Oneccxnii ruspomereoposioruueckuit Tlocrynuio. — 
HHCTHTYT 11 II 1956 
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SOOJOMH ff 


H. A. TIANKOB 


HOBbIE CBEJEHHA O MO3BOHOUHbIX 3ANOJISPHOH AKYTHM 
(BYXTA THKCH) 


(ITpedcmaezeno axademukom E. H. Ilaeaoecxum 12 1X 1956) 


Jlerom 1956 r. Onaroqaps coyeucTBuio TmaBceBMopnyTH A HMeJI BOSMOXKHOCTb 
IPOH3BOAHTb 300J0rMyecKHe (MpeHMYyleCTBeEHHO OPHHTOMOrHYecKhe) HaGyioje- 
aux Ha cepepe HxytcKol ACCP B palione noceuka TuKcu, c pauycomM exke- 
MHEBHBIX 9KCKypcHi B 1O—15 Km. MecTo, rye a paOotasm, mpeycTaBsneT cc6olt 
2eBepO-BOCTOUHY!O OKpaHHy Tak Ha3sbiBaemoro IIpumMopcKoro KpsxKa, Jex*Kalllero 
K BOCTOKy OTrop Xapayuiax. PayHa 3eCb B BHJOBOM OTHOMEHHH HeOoratTa H cy- 
WIECTBEHHO OTJHUaeTCA NO BHAOBOMY COCTaBy OT (ayHbl, CBAZAHHOH C JeIbTOH 
p. Jiens!. Ban3ocTb OobUIOH peKH, OTJeNeHHOH OT OyXTbI HEBbICOKHMH ropaMH, 
Ha BHJOBOM cocTaBe ayHbl PHesAAWLMXCA NTH, OeperoB OyXTbI HUKAaK He OTpa- 
*Kaetcn. B vacTHOCcTH, 3eCb OTCYTCTBYIOT Ha rHe3OBbe peACTaBUTe IH OTPAAOB 
NNacCTHHYAaTOKJIOBbIX H YaHKOBbIX NTH, OTCYTCTBYIOT Tak2Ke KyponaTKH. Brpo- 
YeM, He€rHe3OBaHHe B OKPeCTHOCTAX OyXTbI KPYMHBIX NTHL CleyeT, ObITb MOXKET, 
OTHECTH 3a CUeT OTPHUAaTeNbHOTO BJIMAHHA CO CTOPOHbI YeJIOBeKAa. 

B patione 6yxTst THKCH MOKHO BBIJeJIMTb Ba OCHOBHbIX THIa MecTOCOUTa- 
HU. OTO HH3MeHHbIe CbIPble MeCTAa, MpeCTaBJIeEHHbIe KOMMJIeEKCHOM MeIKOOyrpHu- 
CTOH, a Tak2Ke OCOKOBO-MOXOBOHM HM OCOKOBO-IYIIMUeBOH TYHIpaMH, HU cyxHe, 
OObIUHO BOSBBILUEHHbIe MECTAa H HEBbICOKHE TOPbI, HMEIOULHe Ooviee pasHocOpasHbli, 
HO pa3pexKeHHbIli TpaBAHNCcTpIi NoKpoB. Kaxybii Tum MecTooOuTaHHi uMeeT 
CBOIO XapakTepHyto dayHy uTuu. Ileppomy Tuny CBOMCTBeHHbI KYJUKH poja 
Calidris, rypyxXTaH, NaByHYHKH, JalwaHACKHi MOJOpoxHHK HW KpacHosooplit 
KOHeK, a BTOPOMY — TaJICTYYHHK, XpyCTaH, poraTbiii *aBOPpOHOK, MYyHOUKA, 
KaMeHKa. 


Mammalia 


1. Ovis nivicola Esch. Ilo cnoBam oueHeBOOB, BOAMTCH B ropax Tyopa-cuc 
HW Ooslee WIM MeHee OObIUCH B CKaslaX BepXOBHli p. CorHa, ¥TO BNagaeT B OyXxTy 
Tuxkcu Bose NomapHoh cranuuu. Mbt Buemu Tpex camok 5 VII mpumepno 
B 5—6 KM kK CeBepo-3analy oT nocemKa Tuxcu. Ilomer storo Oapana HaxO,usIH 
B HCCJI@OBaHHbIX MecTaX HeOJHOKpaTHO. 

2. Marmota camtschatica Pall. B paiione OyxtTnr Tukcu mpoxoyuT ceBepo- 
3alauad rpanulia apeasa 3Toro 3Beps. J[Byx cypKOB (43 HUX AOObITAa BspocuaA 
caMKa B BO3pacTe IIpHMepHO TpeX JeT) MbI HaOsIOJaIu BO—6 kM kK ceBepo-sanlally 
oT THKCH Ha HeOOJbUIOM KAaMeHHCTOHM rope, H3BeCTHOM 3J[ecb MOJ| HAaMMeHOBA- 
nuem Uetpipex3y6Ka. Eme tpex Bufeu B 6—7 kM K 3anagy or Tuxcn. Ilomer 
Haxosusu UH B pxAe ApyruxX Mecr. 

3. Mus musculus L. Jlo nocequero BpeMeHH JOMOBAasA MBIILIb He Oba H3BeCT- 
Ha Ha cepepe Cu6upu or ycrba Enuces fo UyKorku. Ofuako B omax mocemka 
TuKkcu oHa BecbMa OObIUHAa; JIepxKHTCA MH BHE TocesKa — Ha CBaJIKe. 

4 u 5. Lemmus obensis Brants u Dycrostonyx torquatus Pall. B roy Ha- 
IHX UccrweqOBaHH Obl OOBIMHbI 3/eCb. 

6. Alticola lemminus Mill. O6nrna, mpwyemM BOAMTCA HB HeMocpeAcTBeHHON 
61u30cTH OT MOCesIKa Ha CBaJIKe, Pyle BcTpeyaeTCA COBMeCTHO C JIEMMMHTaMu 
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H JOMOBOL MpluubIo. Y camKH, AoOpiTrol 18 VI, B MaTKe OblIO BOCeMb 3apO/{bIIeH} 
BeIMYHHOH c HeOoubuLyIoropommMuy; y camKu oT 22 VII — nATb 3apobuUeH iy, 
JWIMHOK OKOIO 80 MM. 

\ 


Aves 


1. Carduelis flammea subsp. B  oxpecrwocru OyxTh TuKcH pejKany) 
TITHIa, 10-BH,MMOMY B CBA3H C OTCYTCTBHEM 3/eCb KYCTapHHKOB. I'He3JO C MATH iy, 
ITeHUAaMH HalijjleHO HeMOcpeACTBeHHO y NOCeKa B MOTKE BbIOPOLIeHHOH Ha CBas- |), 
KY TOJICTOH BUTOM (6yKCHpHOM) MpOBOOKH, OHO BHCeIO YaCTHYHO Ha KOHMAaX |) 
pa3MOuaJIeHHOH BepeBKU, YaCTHYHO ObWIO yKpeMIeHO Ha IPOBOJIOKe. Tlomema- | 
JlOCb Ha pacCTOAHHH He Ooslee MeTpa OT JOoporu. DuaronodyuHbii BbIveT NTeH- 
nop mpousomen 14 VII. pyroe ruesyo, naligzennoe 13 VII, 6bin0 NycTbIM, OHO 
TOMeWalOCb Tak2Ke B OOJIbLIOM BUTKe OYKCHPHOHM MpPOBOJIOKH HU, CYA MO CBe- |) 
2KeCTH, OblvIO OOUTaeMO B 3TOM rosy. 18 VII Bo Bropom rHe3fe OOHapVXKeHO [Ba | 
alia, 3aTeM B TedeHHe ABYX Hel Oblwio OTMOXeHO 10 OMHOMY AKLUy, M UTHIA 
IIpHCTyNMWla K HaCWKHBaHHIO KJla\KM B yeTbIpe alia. [lepexq oTknaqbIBaHHeM |} 
AML PHE3A0 ObIIO MOAHOBJIEHO — B HeM yJIO2%KeHa MVJIOTHAA WiepCTAHaA NOACTHIKAa. | 

Pasmep sauu (4) 16,5—17,2x 13,1 — 13,3 (B cpequem 16,8 13,15 mm); 
pec (4) 1,36—1,47 (B cpequem 1,41 r). 

2. Leucosticte arctoa pustulata Licht. [pa sk3emnsiapa STOO Bua JOOBITO || 
Ha HeOombuonH rope Uerpipex3yOke B 5—O6KM K CeBepO-sallaly OT MocesKa | 
TukcH. OueBHqHO 3/feCcb MpOxoquT ceBepO-3alaqHad rpaHulla Bua. 

3. Calcarius lapponicus L. OrHocntTesbHo 3TOM MHOTOUHCIIEHHOM JIA HCCJIe- 
JOBaHHbIX MECT IITHUbI CIE yeT OTMETHTD, YTO Kaka COMepXKUT MATS WIM WeCTS 
AWW, OUH pas OblO TPH H OAM pas CeMb AHI B KJayke (MpocMoTpeHo ceMHa- 
WuaTb KslafOK HW YeTbIpe rHe3qa c NTeHuaMu). MaccoBoe BbiuIyIJIeHHe TITeHIOB 
28 VI—1 VII. Boipator u 3ano3qanpie KNaqKu. Tak, 11 VII, korgqamuorve ruesya | 
‘ObINIM y2Ke MOKHHYTbI NTeHWAaMH, MbI Halli THeE3fO C YeTbIPbMA AMWAMH, Tye — 
TOJIbKO HadHHaJlOcb Bhi ynseHve. I]lreHubl MOKMHYIM 9TO rHe3go 19 VII — Ha © 
ceJbMOM eHb nocwie BbIynieHHA. Brrxoq nTeHOB W3 AHI B KaxKOM rHesje | 
\IMTCH He MeHee AByX CYTOK, MpvyeM NocweqHHM MTeHelL BbIJyNIAeTCA 
MHOra Ha CYTKH 03x%Ke OcTabHbIX. [loKHJatoT NTeHIbI rHesqo, elle He yMed 
JleTaTb, Tak»Ke TMOcTeleHHO — MO Mepe lofpactaHus. | 

Pasmep aul (79) 18—22 x 14 —15,6 (B cpequem 19,7 14,6 mm); Bec 7 au | 
(oqHa Kaka) 16,44 r (B cpeqHem slivo 2,35 r). . 

4. Motacilla alba ocularis Swinhoe. O6brmna, HO rHesquTcCA pa3spexeHHO. 
B nmoceke HW B HenmocpeACTBeEHHOM kK HeMy Omu30cTH rHesquTca rycto. Ha cBaKe 
Ha pacCTOAHHMM MeHee YeM B 1,5 KM MbI NOJCUNTaIM NATH THesAULMXCA Map 
(Tp rHesa ObwIO HalieHo).B O2HOM H3 JOMOB HalijjeHo NO KapHH30M [Ba rHesya 
Ha paccTOAHHH 6 CM OHO OT Apyroro. Kpome KapHH30B, PHe3qUTCH B KOHCepBHbIX 
OankaX, MOBaJIeHHbIX OOUKAX C WeMeHTOM HT. J. BbieTMTeHIOB BO BTOpOli H 
Hadasle TpeTbeli JleKaybl WIOs. 

5. Anthus cervina Pall. Pexe nogopoxnuKka. BpwtynieHve MTeHUOB MBI 
HaOuoqatH 5 u 12 VII, Berxoq nTeHWOB M3 THe3a MpOMCXOAUT Yepes JecaTb 
He 10 BBIIYMICHHM, KOr{a ITeHUbI elle He yMeloT seTaTb. Pasmeppr ant (11) 
19—22,8 x 14—15,5 (B cpequem 20,26 x 15 mm). 

6. Calidris testacea Pall. Uckmouutenbuo peqoK, HO BCe 2Ke, BO3MOXKHO, | 
rHesqUTCA, TaK Kak MbI OOprBasH (22 VI u 24 VII) camox c nacequBIMY NATHAaMH 
Ww 24 VII naOmoqanu mTuly, KoTopasd Bena ce6aA Tak, KaK OOBISHO BeyT ceOa 
M€COUHMKM, KOra y HUX MITeHIb! ye No,pocsn. 

7. Calidris minuta Leisl. Bomee pefok, 4em culeqyrontui Buy. Berpox ntTeu- 
OB MBI HaGuoqanu 6 VII. Haiizeunyto 19 VII xknaqky HacwKHBaN caMell, HO 
CaMKH Tak?Ke MMeIOT Hacequbie WATHa. Pasmep sau (8) 27,8—30 x 20—21 
(B cpeHeM 28,34 x 20,4 mM); Bec (4) 5,33—5,45 (B cpegnem 5,4 r). 

8. Calidris ruficollis Pall. B uccneqopannprx Mectax JOBOJIbHO MHOTOUNCJIEH. 
IJo moBaqkaM B rHe3{OBOe BpeMaA pe3sKO OTAMUaeTCH oT C. minuta, KOTOpbIM 
PHESMHTCH B OJHUX MW TeX 2xe OMOTONAX C KpacHOMeHkKol (KOMMIeKCHaA MeJIKO- 
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rplcTad TYHApa, OCOKOBO-MOXOBasl H OCOKOBO-NymHUeBad TYHApa). FHesqopnie 
aCTKH OOOHX BUOB N€COUHHKOB, OHAKO, B3aHMHO HCKsOVaIOT Apyr jpyra. 
Bpema ToKa C. ruficollis meraer, Jep2ka KpblIbaA Ha ypOBHe CBOerO Tesla, 
|M y/lapaeT HMM KHH3Y, BBEPX NOJHHMaeT HX peKO; MPH 3TOM CpaBHHTeIbHO 
}CTO OCTaHaBJIMBaeTCA B BOSAyxXe Oe3 B3MAXOB KpblIbamu, Enerka NOOrHYB 
‘M3 OOuIbUIMe MaXOBble TlepbA. OCHOBHOe HalpaBJIeHHe NOJIeTa BO BpeMA TOKa — 
epx (go 15—20 M) u BHH3; K HaKJOHHOMY, NOYTH rOpHs0HTasbHOMY MOvery 
pexO{uT BO BpeMA TocayKu. Tomoc BO BpeMaA TOKa — cBOeOOpasHbIil cmerka 
YHDIBHbIM 3BYK, HAMOMHHAIOUIMH NpHrsyWeHHbI cCTOoH. Haxoysacb OKOJIO NTeH- 
»B, C. rulicollis cBoeoOpasHo KBOXUeT, H3pe{Ka MOXHO YCIbIUATh UM <CTOH». 
alujleHO MATb res, Kaxkoe cofepxXao 10 yerTbipe alia. DopMa ANI, OOpIy- 
A JIA KYJIMKOB — rpylwlieBHAHad, TO Ooee yAHHEHHaA, TO OoMee B3yTasH. 
BeT pe€3KO OTJIHYeCH OT UBeTa AMI JpyrHX MeCO“UHHKOB: TO Gomee, TO MeHee 
ITCHCHBHBIM KPpaCHOBaTO-KOpHYHeBbI. PasMepbl AHI, H OCOOeHHO Bec UX OOIb- 
e, WeM y KyJIMKa-BopoObA. Boitynmenve MTeHILOB B OJHOM FrHe3je MbI HaOJi0- 
wu 9 VII, a MaccoBoe NosBIeHHe IyXOBHYKOB CulelyeT OTHECTH K KOHILY Tep- 
M1 Jlekajibl sTorO Mecalla. J[Be JOObITHIe OT THe3a UTHIUbI OKasaIHCb CaMKaMH, 

HacejiHble IATHA HMeloTCH y OOOHX MOJIOB. 

“PasMepp sui (20) 30,5—34,5 x 21,0—23,5 (B cpequem 32 x 22,83 mm); Bec 
) 7,74—8,8 (B cpequem 8,28 r). IlyxoBoli nTeHel| uMeeT 00 H 3aleeK pblKerO 
3eTa, 60Ka FOJIOBbI H Ile TOTO Ke UBeTA, HO HECKOJIDKOCBeTUIee , FOPJIO elle CBeT- 
2e; 0 cpeueli mMHuM Oa — y3Kaad YepHaA MOOcKa, Takad 2xe TOOca UJeT 
r paspesa pra kK rma3y. Tema 4 cliMHa OapXaTHCTble YepHOBaTO-Oypble C PbNKHM 
[TEHKOM (OJHH 39K3eCMIIAP) WIM pboKeBaTO-Oypble (Apyroli SK3eMIIAp TOrO 2%*e 
SIBOJKa), C OOJIbIIMM KOJIMYECTBOM IYIUMHOK Cc OebIMH OKOHYAHHAMH, OTYerO 
pwKAaBUIMicA K 3eMuJle IITe@Hel BbIPIAAHT, Kak JHWAaHHUK cpeyqu Mxa. Bpioxo 
an0e. K.roB YepHoBaTo-6ypbili, HOrH Oypble C OJIHMBKOBbIM OTTeHKOM. Bec 
6niTHX 7 VII nyxopuyuKoB Opt 5,5 Hv 5,95 r. 

Vimerouveca B wuTepaType cBeJeHHA 0 OnOMOrHM HU pacipocTpaHeHHto 
pacHOUlelKM HeTOUHEI W B pale cryyaes OmmmOounbI. B sHaunTeJIbHON CTeneHH 
rO MOXXHO IIPHMHCaTb TOMY, UTO HaGJOMeHHA, KOTOPble CjleMall B CBOe BpeMA 
. Byure (?,%) B qembte Jlenpr Hag C. minuta, C. A. BytypauH HempaBHabHo 
rHec (!,7) k C. ruficollis. B caasuc stum JIpeccep (*) Haul HeBepHoe UBeTHOe 
300paxenne sila, H B M3BeCTHOM KHUre 9. Xaprepta (*) mpuBeseHbI, mo [pec- 
spy, HeBepHble pasMepbI Au sTOTO Bua. Mexyy Tem bynre nucas 0 necouHHKe, 
OTOPHIii JleTaeT MOAOOHO eTyYelt MEH «schwitrend» H BO BpeMA TOKa H3jlaeT 
tillendes Pfeifen»; pce 3TO, KaK MbI HMeJIM BO3MO2KHOCTb Teliepb YOeQHTbCH, 
SCOUHHKY KpacCHOIelike COBepleHHO He CBOMCTBeHHO, HO CBOHCTBeHHO 
.minuta, a Takxe u C. temminckii. Kpome Toro, KOJJIeKIMOHHbIe SK3eMINJIAPbI 
yure, Tl0-BUMMoMy, He J{aBaJIH BOSMO?KHOCTH H38MeHSITb CeJaHHOe 9THM 
-TeECTBOUCHbITaTeseM ompefesenue (°). 

9. Calidris melanotus Vieill. Ovenb o6prkHOBeHeH. ToxKyeT JleTadt HH3KO Haj 
smsleli. OHaXKIbI MbI HaOIOfaH TOK Ha 3eMJle, KOrjla CaMell, HH3KO ONYCTHB 
pblIbA H MIPHrHYB K CIMHe paciyuleHHbI XBocT, 6exKall K CaMKe, H3aBpasi 
3Y KH, HallOMMHaloulMe BOPKOBaHHe rosyOa. O6uuM CBOMM OOHKOM B STO BpeMsI 
YTbII JlelicCTBHTebHO HaNOMHHa romyOa, a Opocaiomeeca B Tuiasa 6enoe NOJ- 
BOCTbe TIpHaBaslo EMy CXOACTBO c TeTepeBOM. AileKMalyuat caMKa jo6bita 
) VI; BEIBO MTeHIOB MbI HaOsio, as 14 VII, Ho nepBbIx IlyXOBHUKOB 9TOTO BHA 
anenu yxKe 7 VII. Hacw>KuBaeT 4 BOAMT NTEHWOB CaMKa, H BHAMMO TOKO oHa 
[Ha HMeeT HaceJHble NATHA. 

Pasmep sum (8) 36—39,5 x 26—26,9 (B cpedHeM 38 ,3—26,3 mm); Bec (8) 
1,92—13,5 (B cpequem 12,85 r). 

10. Philomachus pugnax L. [nesqoBanve storo Bula B AeubTe JleHbI Ww ee 
KPECTHOCTAX OCTABAaJIOCh He OKaSaHHbIM. B 6yxte Tukcv On OOplMeH Ha THe- 
jopbe. Baixo MTeHIOB H3 AHI MBI Ha6smozamu 9 u 13 VII. 

Pasmep sum (12) 41,8—45,1 x29—34 (B cpefHem 43,91 30,54 mM); Bec 
2) 17,0—20,65 (B cpegquem 19,23 1). 

‘11 nu 12. Capella galinago L. u Capella stenura Swinhoe. HaxoxeHve 9THX 
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MBYX BHJOB B OKpecTHOcTaX THKCH 3HAYHTeAbHO pacuIMpAeT apead UX K CeBepy) 
O6a Bua 3feCb OObIKHOBEHHbI H, KOHC4UHO, FHe3ATCA, XOTA THES HavieHO Hi) 
Ono. Ormmunii B XapakTepe TOKa y OOOMX OeKaCOB HaM YyJIOBHTb He yaJlOChiy 
Copmectuo c A. A. KasleKHM MBI I1pOwsBeJ yueT PHesf Ha NATH MpHJeraioy 
mux pyr kK Apyry rekrapax TyHApbl. Bcero Hatieno ABeHaWaTb Tues, MpHi 
HajlexKanlux ceMH Bulam mtu. Ilepepacter wncsenHocTu nTHy Ha 1K? (100 ra 
MO3BOIA€T HaM CUHTAaTb B 39TOM THMe MecTOQONTaHHM CaMOli MHOTOUNCJIeHHOS 
(ponosoli ntuueli C. lapponicus (80 nap Ha | KM’); TO*RKe MHOTOUMCJICHHBI H Take 
JOJKHbI ObITh OTHECeHbI K (oHOBHIM C. ruficollis u Ph. pugnax (no 40 map He 
1 xm?). Octambuble Bub — C. melanotos,C. minuta, Ph. fulicarius u A. cer 
vina — oOprHbI (m0 20 map Ha 1 xm’). Bnpouvem, mpu pacwimpeHuu yueTia 
nlOMaqW YWCNOBOH MOKasaTeb MOCKOHOCOTO MaBYHYHKAa, KaK MBI nosaraem 
JOJKeH H€CKOJIbKO CHHU3HTbCH, TaK KaK pactipejeseHve ero rHe3sq Oovee nar} 
HUCTO, YeM y AYTHIWAa HIH y KpacHo30O0r0 KOHbKa. KysmK-Bopoden AOT 
3aHATb TO UHCJICHHOCTH cpeyHee MecTO Mexj]y mlaByHYHKaMH U ApyruMu KY} 
JMKaMi. ; | 
Hapsajyly c HEKOTOPbIM OTPHUATeJIbHbIM BIIMAHHEM OJ1M30CTH OOMbIOPO MOCeMKe 

Ha dayHy OyxTet Tukcu (HampuMep, OTCYTCTBHe KypOlaTOK, KOTOpble, BIIpoye i 
BO BHerHe3/OBoe BpeMA clofla BCe 2Ke 3aXOAT), HEOOXOMHMO OTMeETHTb TAK i 
il 


wu OOoraliaroliee BIMAHVMe YeNOBeka Ha (PayHy. QTO BbIPaxKaeTcA B MOBbILEHHOH 
IIMOTHOCTH THe3OBaHHA HEKOTOPHIX BYOB NTHIL B HeMOcpeCTBeHHOH O1Hs0CTH 
K nloceiky. Ha cBamke Oovlee MOTHO, YeEM Ba OT %KWIbA, PHeE3AATCA OeJbIeh 
TPACOrY3KH, HO-BHJHMOMY, TOJIbKO Ha CBaJIKke THe3ATCH OeOXBOCTbIe MecOus 
HHKH, OTMeYaeTcH MOBbIMeHHaA MJIOTHOCTh JlamaHACKHX  MOOpO%xHHKOB. 
Kpome Toro, pA BHJOB rHesqHTCA HellocpeACTBeHHO B TOCeIKe: y2xKe Ha3BaHHas 
M. alba, a Takxe Ph. nivalis w Oe. oenanthe, B mpefemax nmocenka jlepxkamca 
noctosHHo C. temmanckii,— oueBugHO, rHesqusicaA TaM; B MOCIerHesqOBoe BpeMA 
B MOCeIKe NOCTOAHHO MOXHO BHJeCTb HW MOAopoxKHuKOB. Hanomut ele 06 yKa- 
3aHHOM BbIllie rHe3OBaHHH YeyeTOK B MOTKaX MpoBomoKH. IIpumepom o6orama 
1OUlerO BIMAHUA YeNOBeKa Ha PayHy MJICKOMMTAIOILUX MOXKET CIYKUTH HanMuHes 
B’ TuKkcu JOMOBOH MBI. 


1 
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SOOJIOLH ff 


Tl. A. MOHCEEB 


OBPA3OBAHHE )KUJIOM OPMbI CHMbI (ONCORHYNCHUS) 
MASU MORPHA FORMOSANUS (JORDAN ET OSHIMA)) 
B BACCEHHE PEKH CEJAHKU 


(IIpedcmasaeno axademuxom E. H. Ilaeaoeckum 21 X 1956) 


Y OOJbUIMHCTBA BUOB THXOOKeaHCKHX JOCcOoceli pola Oncorhynchus mouojp 
OMX MOJIOB CKaTBIBAeTCA B MOpe WIH, 3aep2%KUBaACb B peke, OOpasyer mpecuo- 
AHbIe KUIbIe POPMB!. OTHOCHTeIbHO MaJIOUNCeHHbIli UpeACTaBUTeb ynoms- 
TOrO poga — cuma (O. masu (Brevoort)) xapaxTepHa Tem, 4TO He BCH ee MO- 
Ab TOce TOAMYHOTO MpeObiBaHHA B peKe YXOAUT B MOpe, XOTH BCe CaMKH 
bilan YaCTb CaMILOB NO AOCTHIKEHUH AIHHbI 120—140MM ckaTpIBaloTcsA B MOpe, 
CNyCTH Ba-TpH rofa B peKH AIA HepecTa BO3BpalllawTcA KpynHble Ocobu 
) 71 cm). OfHako HeKOTOpasd YacTb MOMOJBIX CaMILOB CHMBI OCTaeTCA B peke, 
CTHTand NMOJOBOSpesOCTH pH .AIuHe B 180—200 mM, wu y4acTByeT B omuo- 
TBOPeHHH KPYINHbIX CaMOK, [pHilequWMX B peKH JIA UKPOMeTaHuA 3 
px(*). Hua mpecnopofuprx Bofoemos Talipaua (?, *), Anonuu (*) w Kopeu 

W3BeCTHA IIpeCHOBOAHaA (2KHJad) POpMa CUMBI, OObIUHO JOCTHralollad 3Ha- 
TeJIbHO MECHbIIeH BeJMUMHbI, YeM MpOXofHad, Ha3BaHHad O. masu morpha 
mosanus (Jordan et Oshima). B npegenax Copetcxoro Jlanpuero Bocroxa 
jaa cbopMa CHMbI He Oblla u3BecTHa (°). 

B 1936 r. na p. Cefanke (BOmu3H BiaguBoctoka), uMerolleli IpOTHsKeHHOCTh 
o0 12 KM, Oblula MOCTpoOeHa MIOTHHA, B pesyJbTaTe Yero OOpas0BaslOcb CpaB- 
TEJIbHO OOWMPHOe BOAOXPAHHJHUle, HCHOJIb3yeMOe JIA CHAOMKeHHA FOPOMa BO- 
a. IImoTHHa OTCeKaeT cpeqtHee H BepXHee TeYeHHe peKH, a HACOCHbIe CTaHluu 
WTH MOJIHOCTbIO OTKAYHBAIOT H3 BOJOXpaHuNMILa NOcTyNaloMlylo Tyla BOY, 
‘aKHM OOpa30M peKa HKe IJOTHHBI Mepectasia CylecTBOBaTb. Bpiiie nIOTHHbI 
XPaHHJIMCb PeXKUM MH YCJIOBHA, CBOHCTBEHHbIe ITOH YaCTH OacceHHa, XapakTep- 
€ JIA OOMbUIHHCTBA TOPHBIX peveK, HECYIHX CBO BOJ{bI 10 10XKHbIM OTPOraM 
xoT3-ANMHBCKOrO XpeOTau Bayawmux B ANOHCKOe MOpe, YTO MO3BOMHIO 
XPAHVTbCA MpecHOBOJHOMY KOMMlIeKcy uxTHOdayHp! (*). B To %e BpeMsaA He- 
3MOMKHOCTH MPOHHKHOBeHHA IIPOXOAHIX PbIO B peKy H3-3a ee NONHOTO OOchIXa- 
A B HWKHEM TeYeEHHH MH OTHOCHTEMbHO OONbINON BLICOTI TJIOTHHbI TIpHBeJIO 
icUe3HOBEHHIO B OacceliHe p. CeqaHkW TaKUX MpOXOJHbIX pbIO, KAaK THXOOKeaH- 
an MuHOra (Lampetra japonica), kyH2Ka (Salvelinus leucomaenis), asuaTcKaa 
piouka (Osmerus eperlanus dentex), yrali (Leuciscus brandti) u gp. 

IIpeactapaseT uHTepec OOpasoBaHve B OacceliHe peku Ceganku Helmpoxo]- 
A (GKUJION) (OPMbI CHMbI, YeMY CHOCOOCTBOBAaa M30JIAUMA OT MOP MOJIOAH 
rO BUJla, OCTABIelicA B CpeHeM HM BepXHeM TeYeHHH pekH. OxKasauocb, ITO 
Ofb CMUMbIl, He HMe€H BO3MO2KHOCTH CKATHTbCA B MOpe H He TONOJIHAACb 3a 
T MAJIbKOB, BbIIMeWMX H3 HKPbI MPpOXOMHbIX OCOOeH, COpasoBama MeJIKYIO 
IpOxosHy!o PopMy, YCHeWIHO pasMHORarIollyIocA B peke H COXpaHstOLLyto 
IBHUTeIbHO BbICOKYIO UHCJICHHOCTD. 

16 V 1950 r., vr. e. cnycra 15 ner mocme NocTpouku NAOTHHBI, Bp. CeqanKe 
IM HOMManbI 2 9K3. JIBYTOMOBUKOB, CaMIOB CuMbI JIMHOM 150 u 155 MM, uMeB- 
X TIOJIOBbIe IpOAyYKTbI BO BTOPOH UM TpeTbei CTayMAX 3peJIOCTH. Tem pocta 
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TOMMAHHbIX 3K3EMMJIAPOB Ob CXOJeH C TEMIIOM POCTa MOJIOAH CHMbI, OOMTaI 
eli B peKke JO NOcTpouKH noTHHEI (*). HeckobKO 1032Ke ObLIH NOUMAHbI T0R0) 
BO3pPeJIble CAMKH CHMBI IMHO OKOMIO 200—220 MM, HO 9TH 9K3eMILIAPbI He COXpal 
HMJIMCb. ae: 

O6pas0BaHhe B Oacceline p. CeaHkH 2KHJIOH COpMbI CHMbI, OMHCaHHOd, 
panee TOJbKO uid Taipana, Snonuu u Kopen, mpedctaBaaetT HHTepec Kak Oy 
H3 TIpHMepOB BIMAHHA H3MeHeEHHH B YCJIOBHAX OOMTAHHA, BbISbIBACMBbIX PHApe 
TEXHHYECKMMH COOPyKeHHAMH, Ha COCTaB HW XapakTep UXTHOdayHbl BOoemal 
OHOBpeMeHHO 9TOT *akT CBHJeETEJIbCTBYET O CHOCOOHOCTH HEKOTOPbIX BUJOL 
ObICTPO ajlallTHPOBaTbCA K H3MCHHBIUMMCA YCJIOBHAM OOMTAHHA HU CYILeCTBEHHe 
HU3Me€HATb CBO. OMOOrHYecKHe OCOOeHHOCTH B CTOPOHY, HeOOXoHMyt10 JA 06e 
neveHHA COXpaHeHHA Bua B HOBbIX YCJIOBHAX. 


Mncruryt mopdosornu xuBoTHbtx um. A. H. Cesepnosa Tlocrynuuo 
Axkajlemuu uayK CCCP 7 V 1956 


UWHMTHUPOBAHHAA JIMTEPATYPA 


1Tl A. Moncees, Becrn. Janpuesocroun. dus. AH CCCP, Ne 18 (1936). 2 D. Jo 
dan, M. Oshima, Proc. Acad. Nat. Sci., Philadelphia (1919). (uur. no (*)). 3 By 
Jordan, E. McGregor, Mem. Carnegie Mus., 10, N 2 (1926). *G. Mom 
J. Chosen Nat. Hist. Soc.,. N11 (1930). ° JIL.C.Bepr, Ppi6nt mpecuerx Box CCCP u « 
MpeesbHBIX cTpaH, 1, 1948. 
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SO0OJ1IOLT Hf 


H. B. HAYMOB P 
JKH3SHEHHbIN WHKJI 
PHAPOMEAY3bI CLADONEMA PACIFICA NAUMOV 


(ITpedcmaeaexo axademuxom E. H. [laeaoecxum 27 1X 1956) 


B XXW3HEHHOM WMKJIe MHOPHX TupO30eB MpOUCXOAMT MpaBHbHOe Yepeso- 
aHHe MO HNOMAHOLO H MeyY3OHHOFO MOKOJeHHii, HO TAK KaK MOJHMbI H Mejly3bl 
aVaCTY10 ONMCHIBAIHChb NO pasJIMYHbIMM Ha3BaHHAMH, KaxklOe H3 ITHX MOKOWe- 
MH UMeeT CBOIO OcOOyo cucTemaTuky. JIA OonbUOrO UNcNa THApoMesy3 Jo 
ACTOHINerO BPeMeHH HeH3BECTHbI OTHOCHIMeCH K HHM NOJHMbI H, HaodopoT, 
Me€TCA 3HAYHTEbHOe YHCJO NOJHNOB, JIA KOTOPbIX H€H3BECTHO HX Mefly30uJ- 
oe nokosienve. Ilostomy As ycTaHoBsIeHHA eCTeCTBeHHOH cucTembI Hydroidea, 
QHHOU Js OOONX NOKONEHHM, UpesBbMaliHO BaxKHO pacuIMpoBaTb UX XH3HeH- 
‘ble WHKJIbI. 

B 1955 r. MHol Obi ONHCaH HOBBbIi BA ru{pomexyspt Cladonema pacifica 
[3 SIMOHCKOrO MOP, OfHaKO ee TMOJHN OCTaBasica HeH3BecTHbIM (7). B none 
[ HiOIe 1956 r. pH paOote Ha oO. IlytaTuHe B 3anuBe Ilerpa Benuxoro muolt 
bINIO JOOBITO OOMbWIOe YHCIO OcOHe STOTO BUA Mefy3bl H MpesMpHHATa pabota 
IO paciliMPpoBbIBaHH!O ee XKH3HEHHOTO WHKsa. 

Menys3p1 C. pacifica Obi O6HapyxXeHbI BOMM3H Camoro Oepera Ha ryOHHe 
—2 M, re OHH NOceJIAIOTCA B TYCTHIX 3apOCAX MpHOpexXHbIX BOMOpocseli. 
sJeCb 9TH MeJIKHe MeLy3KH Pe€3KHMH KOPOTKHMH TOJIUKaMH IlaBaloT MexKJy BO- 
[OpOCJIHMH H MOFyT IIpOUHO IIPHKpelJIATHCA CBOHMH IlyladiblaMW K pa3JIM4HbIM 
IOJBOJHBIM TipeqMetaM. Hanuune B mpoOax KpOMe TOJIOBO3peJIbIX Mefly3 Tak2xKe 
{ OOJIbINOTO KOJIMYECTBA OUeHb MOJIOAbIX 9K3EMIIJIAPOB YKa3bIBasIO Ha HX MeCTHOe 
Ipoucxox*KeHHe. IIpH mpocmotpe BosopocseH, KaMHeH, PaKOBHH MOJIJIIOCKOB 
[ JIPYrHX TMOMBOAHHIX IIpeJMeTOB, JOObITIX B MecTaX OOHTAHHA Mejly3, ObIIO 
OHAapy2KeHO OOJIbIICe KOJHYeCTBO THAPOWAOB. OWHaKO akBapHaJibHoe cosep- 
KaHHe STHX TOJIMMOB MOKa3aslo, YTO BCe OHH OOPa3syIoT JIHOO CnopocakH, JI1H60 
OHOopbl H MOTOMYy He HMEIOT OTHOIIeHHA K HCCJIe_yeMOMy BHLY, NOJHIbI 
‘OTOPOTO JOJIKHbI OTHOUKOBBIBATh CBOOOHOMMAaBaIoOWIHx Mefy3. LIlocse Toro, 
‘ak OOHAPYXKUTb MOJHNOB B CBOOOAHOM COCTOAHHH He yalOcb, Ob MOCTaB- 
[eHbI OUIbITbI MO BbIPAMMBaHHO HX H3 AHI Mey3 B JaOOpaTOpHbIX YCJIOBHAX. 

JJo6pirbie Golee KPYMHble MOMOBOspeJble Mejly3bl (OKONO 2 MM B J\HamMeTpe 
OHTHKa) 10 10—15 witTyK OblWIH MOMeeHbI B HeOOJbIINe CTeKJIAHHbIe WallKH 
[ COCyAbI IpOTOUHOTO MHKpOakBapHyMa, H JaibHelwad paOoTa c HHMH IIpOBO- 
(W1aCb TO paHee paspaOoTaHHon Metoynuke (', *). [lepBprit onbiT OblI MOCTaBJeH 
5 VI u HeoquokpatTuHo nostopsvica; 15 VII Becb nowyyeHHbld MaTepval ObwI 
aPuKCHpOBaH. 

OrkaKa Mely3aMH SUIL MpOWCXOAUT B paHHHe yrpeHHue YacbI (4—6 4ac. 
"Tpa), 103/\Hee STOO BPeMeHH Mejly3bl, OTCAKEHHBIe B COCYJbI C YHCTOM BORON, 
le OTKAbIBAIH AKI JO culeqyroulero ytpa. Aliua C. pacifica ocrurator 0,1 MM 
; WHameTpe. OMOpHOHasbHOe pasBHTHe HadHHaeTcA cpasy Nocde OTKMARKM AMY, 
| oceaHuad MX Ha WHO cocyga. Tleppple naanysbl nosBAoTcH Yepes 35 4ac. 
PopMa MlaHyJIbl AWeBHAHAaA, WepeqHHii KOHeIL ee HeCKOJIbKO paciliHpeH. 
Juuua maanynbt 0,13—0,15 mm, nanOombiuiaa wapHHa oKo0 0,1 mM. Tlepvoy 
JIAHKTOHHOM XKU3HH WaHyJbI AUTCA OKOIO 40 yac., MOCce Vero JHYHHKAa OCE- 

: 165 


jlaeT Ha HO cocyfa, UpukpellAeTCA K cyOcTpaty H mupeTepneBaetT meTaMop@og 
Tleppble MOvIMMbl OblIM OTMeYeHbI Yepes 72 uaca mocme oceqanHA ie a) 
a emle uepes 24. uaca MOUTH BCe OHM Mpeppalllalorca B nowunoB. Takum OOpa 
3OM, NouuMbI OOpasyioTca uepes 6—7 cyTOK Nocse OTKaqKH AHI, MejysaMy 

Mo.ojple nom! (pu. | 
HMeIOT OKPyrvly!O Mwact Hy 
yaTylo THApopusy, H3 cepa 
J\MHbI KOTOPOH MOAHAMaeTCK 
HomkKa. Tlocmequaa 6e3 ven 
KHX rpaHHl, WepeXoJUT B TO 
JIOBKY, YBeHYaHHYy!O TPpeMs 
KOPOTKHMH _—s UL yl ava 
HMCIOULMMH Oy JIaBOBH {HY 


JluctasibHbIit KOHeLL Wy Madb 
ia HeceT OaTapelo CTpekak 
TeJIbHbIX KalicyJl OBaJIbHOnE 
(POpMBI, Ha CepeHHHOH wack 
TH Ulynabila WMerTCH 60: 
yiee MeIKHe CTpeKaTeJIbHBIe 
Ke€TKH C TOpY¥allHuMu He 
Hux KHMOUMIAMH. ITlonnM 
cmoco6eH MeJIeHHO COKpaqie 
ulaTbcH WH  BbITATHBATbCHY 
lipuyem BbIcoTa ero Kovie6+) 
netca oT 0,2 yo 0,3 MM 
Tlonunbl npoxuI B adopa 
TopHu Ao 15 AHeH u 3a 9TOK 
BpeMA TOUTH He H3MeHHJIH} 
cBoeli Mop@omoruM MH He OOpasoBaH KOJIOHUM; MocseqHee MOKeT OBIT OOD-} 
ACHCHO OTKJIOHEHHeEM YCJIOBHH UX COjlepxKaHHA OT HOPMaJIbHBIX. | 

TMoaunpt C. pacifica ormuuatoTca OT NOMHNOB Apyrux BUAOB ITOTO posla NOU-}) 
HbIM OTCYTCTBHeM Oa3aIbHbIX HUTEBHAHBIX UlyMasel; KpOMe TOrO, NOJIMMbI Apy-j 
rux Buon Cladonema Bcerjla HeCyT B OpaJIbHOM BeHYNKe YeTHIPe POJOBUATHIX LULY- 
Malbla, Tora Kak nomunp C. pacifica, kak npaBHO, HuMeIoT TpH TaKHX MLy-} 
Tlaibla, HECKOJIbKO HaNOMHHaA NONMMOB cocefHero poga Eletheria, KoTopple 
TaKXKe JIMMeHbI HUTEBHAHBIX UyNael, HU CHaO*KeHbI JIBYMA-JeCATbIO TOJOBUATHI- 
MM ILylaJiblaMH, pactOOXKXeHHBIMH OHM BeHYHKOM. 

Yka3aHHble BbIe MOpdouorMuecKHe OCOGeHHOCTH HOMNOB, MOJYYeHHbIX 
U3 AMI Mefty3b! C. pacifica, He NOsBONHIOT OTHECTH HX HH K OJHOMY U3 paHee 
M3BeCTHbIX BOB. 


Puc. 1. Monogpre nonmunpr Cladonema pacifica Naumov 


SoojornyecKHli MHCTHTYT Tlocrynnsio0 
Axajemuu Hayk CCCP 21 IX 1956 


UMTMUPOBAHHAA JIMTEPATYPA 


1 Tl. B. Haymos, JAH, 76, Ne 5 (1951). 20. B. Haymos, Tp. 3HH AB 
CCCP, 18, 19 (1955). ° 7. B. Haymos, IIpnpoga, Ne 1 (1956). jae 
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PH3SHOJOIH 1 


T. H. COJWIEPTHHCKAS P 


BJIMAHHE YAJIEHHA BEPXHHX WEMHbIX CHMMATHYUECKHX 
ir Y3JIOB HA 3JIEKTPHYECKYIO AKTHBHOCTb KOPbI 
FOJIOBHOrO MO3rA 


(I]pedcmaeaeno axademuxom JI. A. Op6eau 14 1X 1956) 


B avtepatype uMelorcsa eHHHUHbIe paoorbl, yKa3biBalollue Ha H3MeHeHUA 
SIEKTPHYECKOM AKTHBHOCTH BBICIUHX OTJeIOB WeHTpasbHOH HepBHOH cu- 
eMbI moce Nepepe3skH iWeltHOro cHMiaTHYecKoro HepBa. Tak H. ®. [lo- 
B (°) HaOmuoJa y KpOJMKOB CHavana 3HayvTeTbHOe OcnaGueHHe (10 cpaBHe- 
10 C HOpMOii), a 3aTeM NOMHOe McyesHOBeHHe S/leKTPHYeCKUX PeakIHil C KOpbI 
a OllepHpOBaHHOW CTOpOHe B OTBeT Ha CBeTOBOHM pa3sqpaxKuTeb. T. M. 3aro- 
yIbKo (?), UCCHeqOBaBUIad IJJIeKTPHYeCKHe peakIHH Cpeswero MO3ra JIAPYLUIKH 
PH yAaseHuH BepXHHX WeHHbIX CHMNaTHYeCKHX Y3JIOB, NOKa3sala, UTO locale 
HMMaTSKTOMHH 3JIeEKTpH¥YecKHWe PpeaKWHH TPHHHMalOT 3aTAKHOM, WHepTHbIii 
apakTep, B HeCKOJIbKO pa3 IIpeBbillaa MO JIMTeJIbHOCTH 3JIeKTpH¥ecKHe peak- 
HM HOPMA@JIbHbIX 2KHBOTHBIX. 

B nacroamelt paOote ucclefoBaloch BIMAHHe OHOCTOPOHHeli UM ByCTOpOH- 
el SKCTHplalWW. BepXHHX WeHHbIX CHMMaTHYeCKHX y3JIOB Ha 6HO3TeKTpU- 
€CKYIO aKTHBHOCTb pa3JIHUHbIX OOAaCTeli KOpbl TOMOBHOTO MO3ra KpOsIHKa. 

OnbITbI IPOBOAHIHCh B SKPaHHpOBaHHOH 3aTeMHeHHOM KaMepe. Y 15 uH- 
AKTHBIX KPOJIMKOB perHCTpupoBaslacb (OHOBaA JJIeEKTPHYeCKaHh AKTHBHOCTb 
BHaTeJIbHOH, BHCOUHOM WIM 3aTbIWIOUHOM OOacTeH KOpbl, a TaKxKe 3JIeKTPH- 
ecKHe peaKIHH STHX 30H Ha pa3JIHUHble 3BYKOBble H CBeTOBbIe paspaxXuTesu. 
1a KaxK](OM HHTAKTHOM KpOJIHKe OblvIO MOCTaBJIeHO OT 2 WO 5 ONbITOB, Nocse Yero 

7 W3 HUX Oblla MpOU3SBeeHa OMHOCTOPOHHAA UJIH OHOMOMEHTHAA JBYCTOPOH- 
AA IKCTHPMAaWHA BeEpXHHX CHMMATHYECKUX Y3JIOB, pH 9TOM IWelHbIit CHMMa- 
MYeCKUM HepB TakxKe ylalssIcA Ha MpoTs*KeHHH 2—4 cm. OnbiTbl Ha CHMMAaT- 
KTOMHPOBaHHbIX 2KHBOTHBIX IIPpOBOJMJIHCb, HAYHHAA CO BTOpOrO HAH Jo 3— 
Mec. TlOcuIe ONlepallHH. OTBeeHHe JIEKTPHYECKHX MOTeHLHAOB MpOH3BOAHJIOCb 
30JIMPOBaHHbIMH WPOJIbYaTbIMH JIeCKTPOaMH, BKaJIBIBAIOWIMMHCA Yepe3s KOKY 
KOCTb Yepetia (OHMONAPHO, MpH MexK9JIeKTPOHOM paccTosHHH 2—4 MM) 
a 20 MHH. WO Havana onbita. PerncTpupoBaucb IJIeKTpHYecKHe NOTeCHIMAJIbI 
A YeTbIPeEXKaHaIbHOM YePHHJIONMWyMeM OCWMINOrpade C TOMOMLbIO YCHJIH- 
leli TepeMeHHoro ToKa. YcTaHOBKa MMewJla JMalla30H NpOlycKaHuA YacTOT 
3 UCKaxkenua OT 0,5 Wo 70 ru. B HeKOTOPBIX OMbITAX OJ HOBPeMeCHHO 3allHCbIBa- 
aCb ITHe€BMOrpaMMa. 

B pesysibTaTe MpvBeeHHbIX OMbITOB Mbl OOHAPy2KMJIM, YTO CHMMaTSKTO- 
UA BbISbIBACT Ppe3KHe H3MeCHeHHA B XapakTepe POHOBO-3IeKTPHYeECKOH aKTHB- 
CTH KOPbI FOJOBHOTO MOSra: IPOHCXOAMT HCYesHOBeHHe MejVICHHBIX KoseOa- 
ii uactoToio 3—6 rit (YTO OcObeHHO BbIPaKeHO B [BHraTesIbHOH MH BUCOUHOL 
JACTAX) H YMCHbINeHHe HHTCHCHBHOCTH (OHOBOM SeKTpHYeCKOH aKTHEHOCTH 

cpeyuem oT 72 uB B HOpMe Jo 14—86 pB Mocae cuMmaTSKTOMHM) (puc. ar 
pajle culy4aeB UMeJIO MeCTO yBeMYeHHe YaCTOTHI ObICTPLIX KOMeOaHHU, HHOTa 
NOT AO TaXHpuTMUH (YacTOTAa ObICTpbIX KONeOaHHU y HHTAKTHbIX KPOJIMKOB 
ypaAtka 25—30 B cekK.). , 

OnbITbI TO3BOJIMIH YCTaHOBHTb, YTO Tocse yAaJieHHA BepXHUX ICHHBIX CHM- 
THUCCKHX Y3JIOB, TOMHMO H3MeHeHH MOHOBO! 9JIeKTpHYeCKOM aKTHBHOCTH, 
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y KPOJIMKOB CYe3aeT YeTKO MPOABMAIONaAcA B HOpMe peaKIM YrHeTeHHA)) 
(boHOBOM 2uIeKTpHYeCKOH aKTHBHOCTH B OTBeT Ha CBeTOBbIe HM 3BYKOBbIe Paspay 
KuTemv. B TO Ke BpeMH H3MeHCHHA MHeEBMOrpaMMbI IIpH 3THX a 
BbIPaxKeHbl C TOM 2K@ HHTCHCHBHOCTbIO, YTO H AO ONepallHH. 

Ha6stoapuleeci yY H€KOTOPbIX XKHBOTHDIX B OTBET Ha IIPepbIBACTbIe 3BYKO: 
Bble pagqpaxkeHusl (3yMMep) H UNCTHIe BEICOKHe TOHa (800—1000 rll) ycusleHvel 
9JeKTPUYECKOli AKTHBHOCTH MocsIe CHMMAaTIKTOMHH ObWIO KpaHHe HelOCTOAHHBIM| 
HU 3HAUHTeIbHO claGee BbIPAaxKeHHbIM, HerxkeH MO onepallHh. 


PNAS Mt tang =i ii 
yt eA a itt a AWM alt 
A 


6 


F 
{4 


Puc. 1. Qnexrpwueckad aAKTHBHOCTh JBHPaTebHOM OOMACTH KOPbI TOJOBHOTO MOB8ra KpOvJIMKa 
A — y uutaxtuoro xuBOoTHOrO; B — nocle yasenus WelHOrO CHMMaTHYeCKOrO Yy3vla (TOT He 
KPOJIHK) 


CnelyeT OTMeTHTb, ITO B pxe OMbITOB BCe STH H3MeCHeEHHA HaOMOMaNch yRE 
Ha BTOPOH jleHb Moce OepalluH, Y HeEKOTOPbIX 2Ke KPOJIMKOB, B OcobeHHOCTH 
IIpH OAHOCTOpOHHeli CHMNATSKTOMHV, OHH pasBHBasHCb MOCTeHeHHO (4—5 Hell): 
B nocaequem cury4ae B MepBble HH MWocse ONepallu (OHOBaA AKTHBHOCTb H3Me- 
HAsIacb B OCHOBHOM 3a C¥eT laJe@HHA MHTCHCHBHOCTH 3JIEKTPHYeCKHX TOTeH= 
WHaJIOB, MejIeHHbIe KOJeOaHHA B 39TO BpeMA emule HaOwOJamucb. B mocwe- 
yiouyve xe OMbIThI, HaYHHad c 4—5 JHA MOCMe ONepallNH 2IeEKTposHUedasor pam- 
Ma pHoOperasa XapakTepHbIit [ist BCeEX CHMIATIKTOMMPOBaHHbIX XKMBOTHBIX BHI. 


QS cek. \w 8 
A & B 


Puc. 2. Qnexrpwueckasdt AKTHBHOCTb BHCOYHOK OOACTH KOpbl TOJIOBHOTO MO3ra KpO/HKa: A — 
y WHTaKTHOrO »HBOTHOTO; 5 — nocsze yaieHua WeliHoro cHMMaTHyeckoro y3a; B — yepeshy 
10 MHH. nocie HHDeKUMH ampeHamHa (1 ma 0,1%-ro pacTBopa Mo,KOxKHO) 


IIpuogHocTropoHHeli CHMNaTSKTOMHH, KOra OTBOAMIMCb OMONOTEHUHaJIbI ABYX |} 
CHMMeTPHUHBIX (OMepHpOBaHHOH HM MpOTHBONONOKHOU eli) 30H KOPbI rOOBHOrO }} 
mMosra, B TeveHHe |-it HeJemH NOcMe ONepaluu HaOsIOfaNHcb YeTKO BbICTyMaw- | 
Wie pa3sIMYHA B XapakTepe 9JeKTpoOsHUeasorpaMM ecHMMaTH3HpOBaHHOH || 
MW MIpOTHBONOOXKHOU et cTOpoHbl. Ha onepHpoBaHHOH CTOpOHe OTCYTCTBOBAaIH 
MeJVICHHbIe BOJIHbI, NPOMCXOAMIO XapakTepHOe JIA CHMNATIKTOMHH TlajeHue 
MHTeHCHBHOCTH (OHOBOH 9JIEKTpHYeCKOM AKTHBHOCTH, yUalljanvcb ObICTpbie 
KosleOaHHA, OTCYTCTBOBasla peaKUMA YIHeTeHHA SJIeKTpHYeCKOH aKTHBHOCTH 
B OTBET Ha BHEeIIHHe pa3fpaxeHuaA. Q1eKTposHiedasorpamMMa MpOTHBONOOXK- 
HOTO TlOJyWapHA UMea B STOT MepHO MOUTH HOPMAJIbHbIi POH IMEKTPHYecKO!t 
AKTHBHOCTH. OTa pasHHlla, OHAKO, MOCTeNeHHO CTHpasacb HM NO MpomecTBHH 
WByX Heeb Moce Onepalun Oblwia BbIPaxKeHa B He3HATHTeJIbHON CTeNeHH. 
K 9TOMY BpeMeHH pe3KO H3MeHWJICA (POH Ha CTOPOHE KOPbI, MpOTHBOMOO*K- 
HOM 10 OTHOWIEHHIO K ONepHpoBaHHoH. Ilourn coBceM HCue3 IH (NOABJIAACh JIMIUb 
WspeKa B BHje OTACMbHbIX BCIbIMeK) MefWIeHHbIe KONeOaHHA, Nana amnuuTyqa 
KoeOaHHi (B cpeqHem Jo 30 yuB), YBeMYMacb YacTOTa ObICTPbIX BONH (TO 
86 B | ceK.), OTCYTCTBOBaH peakUHH Ha CBeT UM 3BYK. 

Hsmenenua (POHOBOM SIeKTPHYeCKON AKTHBHOCTH, a TakKKe 3JIeKTPUYeCKHX 
peakUHH B OTBeT Ha CBETOBbIe HM 3BYKOBbIe pas paxkeHuA HAaGIOAaIuCch Ha Npo- 
TAKCHHH TpeX H OOJbUIe MeCALEB. 

Hamu Obluia MocTapseHa CepHA ONBITOB C BBEJeHHeM JeCHMMaTH3HpOBaHHbIM 
KpOJIMKaM pacTBOpa apeHatnna (1 ma 0,1%-ro pacTrBopa noyKoxKHO). CHn- 
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‘flasl .KPHBYIO SJIEKTPHYCCKOH AKTHBHOCTH KOpbI NO BBeeHHA apenaluna, a 
aTem cpa3y u Yepes Kable |—2 MHH. noce HHDEKIHH (B TeveHHe nowyuaca), 
‘bl OOHAPYKUIN USMeHeEHHA XapakTepa 9CKTPHUeCKOli AKTHBHOCTH, JocTiL- 
‘aloulwe MakKCUMyMa K 10-—15 MuH. nocae BBeAeHHA aqpenainHa HM BbIparxkato- 
SUHeCH B BOSpaCTaHHH aMIVIUTYAbl SeKTpHYeECKHX KONeOanUli B CpeHeM oT 
24 wp nepeq unbexunell 70 68 up nocne Hee (eM. puc, 2). 

C wWesbio MpoBepkKH 3Haye- 
Msi OllepaltMoHHOit =Tpasmar = “*8 
IpOBOHANCS KoHTpobubie = 00 
MIBITbI, MOKAa3aBLIHe, ITO pas- 
pe3 WeH C TpaBMHpoBaHvem 
MATKHUX TKaHelH UH COcyHCTO- 
H€pBHOTO §=6TlYUKa _ BbISbIBaeT 
KpaTKOBpeMeHHble H3MeHeHuA 60 
QJIEKTpHYeCKOH AKTHBHOCTH, HO 
TIPOTHBONOOMHOFO XapakTepa. 
B 93THX oOnbiTax HaOsro,anucb 4D 
JMUIb KPaTKOBPpeMeHHbIe  BO3- 
pacTaHHA aMINVIHTVbl 3JIeKT- 
PpH4ecKHX KONeOaHHH OT 68uB 0 
epeq onepamvet fo 100 us 
nocue onepauuu (puc. 3,///). 
TakuM O6pa30M, yJlaleHHe Puc. 3. YMeHbUIeHHe HHTCHCHBHOCTH (OHOBOIi 9.1eKTPH- 


| BepXHHX IelHbIX CHMnaTHue- “eCKOH aKTHBHOCTH KOpbI roOBHOTO Mosra Y * KpOJIHKOB 


Tloc1e ByCTOpoHHero (/) H OfHOCTOpoHHero (//) yqate- 
/CKHX © Y3JIOB- CONPOBORMAaeTCH yg metinpix cuMmaTHUecKAX y3s108 (JT Kontpoapupiii 


peskO BbiIpadxKeCHHbIMH JVJIMTeJIb- KpOJHK); @— JO onepamuH, 6 — mocne onep alli 
HbIMH Hap YIeHHAMH SJIEKTp Hye- 

CKOH AKTHBHOCTH KOpbI TOJIOBHOFO MO3ra. OTH HapyUIeHHA, OUeBHAHO, COOTBeT- 
CTBYIOT Te€M SABJICHHAM, KOTOpble OblJIH YCTaHOBJICHbI IYTeM H3yYeHHA YCIOB- 
HOpedJekTOPHOH eATeIbHOCTH COOaK NMOCJe BbIKJIOUCHHA WeHHbIX CHMMaTHye- 
CKHX HePBOB HJM xe yaueHua y3s10B (1,4). CoBepmieiHO OYeBHHbIe H3MeHe HHS 
QJIEKTpH4eCKOH AKTHBHOCTH KOpbI TOJOBHOrO MO3ra Tlocse yasieHHA BepXHUX 
I@HHbIX Y3JIOB MOMKHO OObACHHTH JIHOO ajalTalHOHHO-TpoduyeckuHM BJIHAHHEM 
CHMMaTHYecKOl HepBHOH cucTembI (*), HOO HapylieHHiMH KpOROOOpamleHHA, 
BbISBaHHbIMH JleCHMMaTH3alHel. 

Ojuako, YUHTHIBaH pesyJIbTaTbl ucceqoBaHHA Jlojpurca u LUlnetiepa 
(°), MOKa3aBlIHX, UTO ABYXCTOPOHHAA Mepepeska WIeHHbIX CHMNaTHYeCKHX 
HEPBOB He OKa3bIBaeT BJIMAHHA Ha KpoBooOpaile nue mMosra, culeqyeT MouydeH- 
HbIe€ B HalIHX ObITaX H3MCHeHHA IJIEKTDHYeCKOH AKTHBHOCTH KOpbI FOJIOBHOTO 
Mo3ra 10cJle yasleHHA BeEPpXHHX WeHHbIX CHMMATHYeCKHX Y3JIOB CBA3AaTb C ajlall- 
TalHOHHOH-TpoduyeckolH dyHKuUveH CHMMaTHYeCKOM HePBHOM CHCTeMbI. 
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VucruTyT 9KCIepHMeHTaJIbHOK MeHILMHbI Tloerynuso 
AxkajleMHH MeHI[MHCKHX Hayk CCCP 16 VIII 1956 


UMTHPOBAHHAA JIMTEPATYPA 
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JLoK 1a [bl Axajemun nayk CCCP 
1957. Tom 112,, Ne 4 


PE OMOUE: 
es B. C. DIEBEJIEBA 
Ob HHTEP®EPEHUMH B ME)KHEKPOHHbIX CHHANCAX 


UMM YJIbCOB, NPHXOASLIMX NO PA3JIMYHbIM A®®EPEHTHbIM 
BOJIOKHAM 


(iIpedcmasaeno axademuxom K. M. Bokoseim 12 VII 1956) 


PaccmaTpuBad BepXHHii weiinbili CaMnaTHYeCKHH raHrJiMH KOWKH, COracHo — 
mpe/cTaBJIeHHAM kK. M. Borxoga (), KaK MOJleJIb H€PBHbIX WeHTPOB, a OT ese 
ble UeTbIpe PpyMbl BOMOKOH WelHCrO MperaHrMOHaPpHOTO CHMIATHYCCKOLO © 
ersona (I, Il, UI, IV myukn), BbieneHHbIe B CBOe BpeMA HaMH B CTBOJIe, Kak 
MOJelb pasHUHbIX adepeHTHbIX MpOBOAHUKOB (°), MbI HCCuIeHOBaIM XapakTep — 
M@KHeHpOHHOH Nepeay HePBHbIX MMIMYJIbCOB B raHrW4H pH OAHOBpeMCHHOM 
pa3ipaxkeHHH STHX YpYIM BOMOKOH C pa3JMYHBIX INIeKTPOAOB. 


a i — ible 
I tT 


Puc. 1. Usmenenne OnoseKTpHYeCKOH AKTHBHOCTH BepxXHero WelHHOrO CHMNaTHUe- 
CKOrO PaHrJIHA IpH OMHOBPeMeHHOM pasjpaxenuH I u II nyyKoB BomOKOH WeliHOrO 
liperauriMoHapHoro cCHMMaTHueckoro cTBOWa 


Ocuvsmorpapuyeckad pervcTpallua OMOSIeKTpuyeCKOH aKTHBHOCTH TaH- 
PHA MOSBONMNA HarIAHO MpOcscquTb H3MeHEHHA CbYHKUMOHAIbHOFO COCTOA- 
HUA HeEPBHBIX KJe€TOK NOX BIMAHWeM UHTepHepeHHN B aH BOMH BOSOyx- 
JICHHA, PACIIpOCTPpaHAIOMUXCA NO pasJIMYHbIM TpyunaM BOMOKOH TperaHraHo- 
HapHOrO CHMMaTHYeCKOrO CTBOa MpH UX OMHOBPeMeHHOM pa3jpaxeHHH. 

B STHX SKCHeEPpHMeHTaX NOTeHUMasbl JeUCTBUA TaHrJIMA perucTpHpoBasHcb 
Ip paskpaxkeHHv MyYKOB C PaSHbIX 9JIEKTPOROB B JBYX BapHaHTaX: B OJHOM 
clyyae OHOBpeMeHHO pa3sipaxanucb I un II nyuKu uw B Apyrom cirysyae — 
Iu IV nyuxKu. Takoe coueTaHve NYYKOB NpH UX pasqpaxeHHH ObWIO B3ATO C yue- 
TOM pa3JIHUHOH PYHKUMOHAIbHON UW MOpoONorMyeckOH XapakKTepHCTHKH HepB- 
HbIX BOJIOKOH, BXOWAMIHX B 9TH IYUKH. 

laa 1 u IV nyaKkos xapakTepHo, 4TO B HX COCTAB BXOJAT pe HMYII[eCTBeEHHO 
MAKOTHBIe BOMOKHA KpynHoro (7,2—14u) ucpenuero (4,5—7 w) KamuOpa, Tora 
Kak B coctaBe II u II] nyuKosp npeoOsaqawoT MAKOTHbIe BOJIOKHa MeJIKOFO 
KanHOpa (1,7—4 pw). Kpome Toro, B cocTaBI] nyaka BXOAAT Ge3MAKOTHbIC BOJOKHA. 
CkopocTb pacmpocTpaneHua Bos0yxJenua no II nyyky B cpeyHeM He BBIUe 
3 m/cek, Jia I nyaka Ona B cpeueM 10 m/cex, a qua IV nyyxa — 7 m/cex (3). 

Kak BuqHO u3 puc. 1, J, 2, H301MpoBaHHoe paspaxenue I u II rpynn Bo- 
JIOKOH IiperaHrMOHapHoro CTBOJa Mp noctosHHOn cue 1,0 B, NocTOAHHOM 
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ANKTEIbHOCTH HMUYJIbCOB 0,1 5 H MOcTOAHNOL YacToTe cruMywo0B 5 B ceKyHy 
( BbISHIBACT OTIpPeeVICHHbIe MO aMMJIMTYAe MOTeHIMaIbI eHCTBHA TaHrausa (3). 

IIpucoequnenue K pasqpaxenuto Il myuKka (acrora cTHMysI0B 5 B CeKYV Hy) 
pasqpaxenua | nyyKa (yacrora 10 B cekyHAy) u3sMeHAeT YcxoquBIit cou Guo- 
‘SJIEKTpHYeCKOH AaAKTHBHOCTH TraHrius, 
Ha KOTOPOM y2Ke H€BO3MO%KHO pa3JIH- 
GUTb OTJCJIBHbIX MOTCHUMAJIOB JIeHCTBHA, 
XapakTepHbIX JIA pa3sqpaxenua II 
myuka. He yaetcsi pH 3TOM 3apern- 
<TPHPOBaTb H TOTeHWHaIbl, XapakrTep- 
Hble pH pasipaxenHu I nyyka (puc. 
1, 3). Eme myuie sTo BuyHo pli 3HayH- 
TeJIbHO OOJIbIIEM YCHJIeHHH Hu OombUe;i 
cnie pa3ipaxeHHa vyyKoB 1,6 B 
(puc. 1, 4). 

H3meHeHu2 OnO3seKTpUYeCKOL aK- 
‘THBHOCTH PaHrvIMA Np OJHOBpeMeHHOM 
“pasipakeHHH NyYKOB HaOO,aocb 

He3aBHCHMO OT TOTO, MpucoeHHAMIOCh aS ee dv 

IMM pa3qpaxenve I nyyka ua (cone 10" 

pasjipaxenusa I] nyyka usu Haobopor. UOCETTATRETTTAT TAT OTTO TTT 

eo seitinrtieas tert iasett pt Puce. 2. Ymeupurenue COKpauleHHaA 3-ro BeKa 
KOMIKH TIP OJHOBPCMCHHOM pa3pazke- 

“OM HOBPeMeHHOM pa3ypawkenHH I u II unm Iu I (A) wmv IV (5) nyaxos pono- 

MYUKOB HaOstoasOcb yMeHbIIeHHe H. KOH WeHHOLO . LperaHraHOHapHOrO CummaTH- 

BeJIMUHHbI COKpallleHHA 3-ro Beka sagas Wee SL 

d{puc. 2, A). Topmos3samee BAHAHHe 

WMIYJIbCOB IPH OJHOBPpeMeHHOM pa3qpaxenuu I u II nyaKop na nepegqayy 

BO3OYKeCHHA B LaHlJIMH CKa3blBaJIOCb B elle Coulee peskoli (bopMe, Kora Nped- 

BapUTeJbHO OHH U3 NYYKOB AVIMTe/IbHO, HeIMpepbIBHO pasypaxasica. TIpu ofHO- 

BP€Me€HHOM pa2][paxKeHHH B TOM Xe o1ibiTe BOJIOKOH | u I] my4Kos Opa oOHapy- 

2KeHa MOHad HE3aABHCHMOCTb BOSHHKHOBeHMA MOTeHIUMaJIOB JIeiCTBHA TaHrvua. 

Pasipaxenve BomOKOH IV nyyka pH uactore cruMysop 5 B CeKyHAY, 
TIpH cule pa3.paKkenuaA 1,0 B HW NOCTOAHHOH JMTeMbHOCTH cTumMysoB 0,1 o 
(puc. 3, 2), BbISbIBaeT NOABJICHHe S3HAUHTeEbHBIX 10 aMMIMTye WH CJIOKHbIX 
10 POpMe NOTeEHUMAJIOB AeUCTBUA, MOMOOHBIX MOTeHUMasaM JeHCTBUA, BOSHUKAa- 
OULMM Ip pa3qpaxenun I nyuKa (puc. 3, /). IIpucoequnenne ua doue pa3sypa- 
2KeHUA BOJOKOH IV IlyuKa, pa3qpaxkKeHHaA BOJOKOH | nyyKa C YaCTOTOH CTHMYJIOB 
5 B Ce€KYHy He BeeT K 3aTYXaHHIO OHOSICKTPHYeECKOM AKTMBHOCTH TaHrvius, 
Kak 39TO MMeJIO MeCTO B CJIyYae OMHOBpeMeHHOoro pa3sqpaxenua I u Il nyuKos 
“BOJOKOH. HanpotTus, OM09JIeKTpH4ecKad AKTHBHOCTb raHrJiuA B 9TOM cuy4ae 
B I[eJIOM MOBbIMAaAeTCA, UTO BbIPAKaeTCA B YBeJIMYeEHHM YMCA BOSHUKAIOMNUX BO 
BPeMeHH MOTeHWHAaOB elicTBuA (puc. 3, 3). CooTBercTBeHHO STOMY yBeHUH- 
BaeTcd HM coKpallleHve 3-ro Beka (pyc. 2, 5B). 

IIpu OHOBpeMeHHOM pa3ApaxkenHuu BosOKOH I u IV nyyKop MpesiuectTByto- 
wee JVIMTesbHOe pasipaxenne | nyuKa He BeeT K NOHMKEHHIO OHOSJIEKTPH- 
qeCKOlt A@KTHBHOCTH TraHriMa, BO3HHKalolmlell pH pasqpaxenuu IV myyKa. 
UorenuMaibl JeHCTBUA TaHrsidA MOABJIAIOUIMeCA B STOM Cuydae, He3aBHCHMO 
-OT TOPO paspaxarorcs JH BoNOKHAa I nyaKa c yacroro# 10, 15 wan 20 cruMysoB 
BCeEKYHAY, MMEIOT AMIVIUTYLY, AJIMTeIbHOCTb H POpMY, XapakTepHble JIA pasApa- 
xenua IV nyuKa HW MOABIAIOTCA C UACTOTON, COOTBeETCTBYIOleli YaCTOTe pas{pa- 
\KeHUA BOJOKOH 9TOrO Ny4Ka (puc. 3, 4, 5, 6). TakxKe HesaBHCHMO MIpOABJIAaCb 
‘Ol OSJIEKTpHYeCKad AKTUBHOCTH aHrnA pu pasqpaxkenuu | myyKa, ec Upey- 
BapHTeIbHO pa3ipaxanca IV myyoK. 

B paye OMbITOB C OJHOBPeMeHHBIM pa3\parKeHHeM Pa3sJIMUHbIX Ppyl BOJIO- 
KOH ObIIO HCCIeOBaHO 3HaveHHe (bakTOPa YAaCTOTHI UX pasparxKeHHA JIA CHHal- 
-THYeCKOH IrepesauH BosOyxKeHHA. 

Oyuu “3 9THX MyUKOB (I) pasyqparkaca c uactoToh 10 B ceKyHAy, MPU Ko- 
Abie 


TOPO BOSHHKAaJH MOJIHOWeHHbIC ToTeHvasbl Jelictaua ranraua. Ha stom done 
C [Pyrux IIeKTPOMOB NpHcoeAHUANOCh pasipaxkenHe II uw II] nyaKkos mpu yac~ 
rote 20,40, 60, 80 B cexynay*. Ilo mepe yBemHYeHHA YacTOTb! pasApaxkenha 
3THX IIYYKOB TOpMOsALIee BIMAHHE MMITYJIbCOB, BOSHMKaIOmlMxX TPH pasqpa- 
*KeHHM Ha mpollecc Nepeaud HEPBHbIX HMIMYJIbCOB C BOJOKOH | nyuKa Ha HepB- 


Hble KJI€ETKH CTAHOBHJIOCb BCe Ooulee rulyOoKyM. D3TO CKa3bIBaJIOCb He TOJIBKO: } 


B HOCTENeCHHOM MOJIHOM UCUe3HOBeEHHH MOTCHUMAaJIOB JIeCHCTBHA raHrJHA, NOABJIA~~ 


weet 


“tijd aero 8 
ARE AI PAS > - 


f J 


3 Vv 
[og we 
S\N as 


Puc. 3. Xapaktep 6uoseKTpHuecKO aKTHBHOCTH BepXHero WeHHOrO CHMMaTHYe- 
CKOrO PaHrvIuA pH OLHOBpeMeHHOM pa3sipaxenHH Iu TV nyykoB BONOKOH meli- 
HOrO iperaHriHoOHapHOrO CHMMaTHYeCKOrO CTBOIAa 


IOWUXCA TIpH pasparxenun I myaka, HO Takxe Ha OONee 3aTPYAHEHHOM HX BOC 
CTaHOBJeHHH Tocle upeKpaleHua pa3qpaxenua II—III nyaxop (puc. 4). 
B sToM xe ONbITe yBesIMYeHHe YaCTOTHI pa3spaxkeHualV ny4yka BONOKOH 
lperanrMOHapHOrO CTBOJa He OKaSbIBaIO TOPMOSAeroO BIIMAHMA Ha NOTeH~ 
UMasbl JeHcTBHA TaHrviuat, BOSHHKaBUIMe MpH pasqpaxenHu | ny4Ka. 

Ha ocHOBaHHH 3KCIIEPHMeHTOB C pa3ApaxkeHHeM pasJIMUHbIX Tpyll BOJIO- 
KOH Mbl IIPHULIM K 3aKJIOYeCHHIO, YTO B BepXHeEM IWeHHOM CHMMaTHYeCKOM TaH- 
ryIMM KOWWKM HMeeTCH Ba BapHaHTa OKOHYAHHH NperanriMOHapHbIX BOJIOKOH 
Ha KJleTKaX: a) BOJIOKHa pa3JIHUHbIX myyKoB (I u IJ—III) okanuupartotes Ha 
OJMHHX MW TeX 2%e KJeTKAaX, 6) YacTb BOMOKOH (BONOKHa IV ny4Ka) OKaHUn- 
BaloTCH Ha COBepUIeCHHO APyrHX HePBHbIX KJleTKax raHrsuA. B nepBom curyyae 
IPH OJHOBpeMeHHOM pa3jipaxeHHH Ny4yKoB I u II] BosOyxaiorca OAHU U Te xe 
K€TKH, TOra Kak BO BTOPOM CJly4ae IIPOMCXOAUT Mepeada BOsOyxXeHHA C 
lperaHrJiMOHapHbIX BOOKOH IV myyka Ha Jpyrve KNETKH, He HaxXOAMBUIMeCA 
lO STOTO B COCTOAHHH BOSOYyXKeHHA NP pasparxkeHHH BOJOKOH I myyKa. 

IIpH OKOHYaHHH pasJIHUHbIX py BOJOKOH MperaHravOHapHOro CTBOMa Ha 
OWHHX MW TeX %Ke KJleTKaX, C YBeEJHYCHHEM YaCTOTbI paspaxkeHHA Kaxoro 
U3 TYYKOB YMeHbIUNAeTCH HHTePBa, OTACMAIOULHH OMH MMMYJIbC MO OTHOMeHHIO- 
K HePBHbIM KJIeTKaM B TeETAHHYECKOM psAY OT Apyroro. B aTom cyuae cTaHo- 
BUTCH Ooee BEPOATHbIM, UTO OMOXHMMYeCKHeE H (PHSHKOXHMHYeCKHe H3MeHe- 
HMA, BbISbIRAeMbIe B CHHAlCaX MOCJeLYIOULMM HMIYJIbCOM, He OKaKYT COOTBeT- 
CTBYIOWWerO BIMAHHA Ha (PYHKUMOHAMbHOe COCTOAHME HEPBHbIX KJI€TOK, HaXxoj\A- 
WMXCH B 3TOT MOMEHT B pecpakTepHol case NO BIMAHHeEM TIpesmecTByroMlero 


* B stom onpire II un III nyyKu Oban B3AaTbI WIA pas—qpaxkeHHsA BMeCTe, YTOOLI NOyUHTD- 
NOTeHUMAJbI TaHrIWA OobIWeH amnuntyb. Ilo cBoek mopdonornyueckoi u dyHKWHOHATbHO!I 
XapaKTePpHCTHKe 3TH MYYKM CXOsHBI. 


472 


j 


| 
ps 


uMilyJibea. IIpH MakcuMasbHOli cue pasipaxkeHua pazHYHbIX rpynl BONOKOH 
© Pa3SHBIX SJIEKTPOJOB 9TO BO3MO2%KHO, KaK ObWIO MOKa3aHO, jlaxKe Mp HU3KOli 
YacToTe pasiparkenusA (5 B I ceK.), TAK KaK NY4KH pa3z{paxkaloTcad HesaBHcuMo, 
H€CHHXPOHHO MW BOJIOKHAa HX NPOBOAAT BOsOyxKeHHe C pasweH4YHOH CKOpOCTHIO. 
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Puce. 4. 3Hayenne PakTopa YaCTOTbI CTHMYJIOB TIpH Ma@KCHMaJIbHOH HX CHE WIA 

pa3BHTHA COCTOAHUA TOPMOAKCHHA B CHHANCaX TAHA pH OHOBPpeMeHHOM pas- 

‘apaxenuu I un II nyyKos BowoKoH weiiHoro mperanraMonapHoro cuMMaTHue- 
ckKoro cTBOJIa 


CocrosHve TOPMO2%KeHHA B TaHrMH, BOSHHKalollee IPH pa3q{paxkeHHH BO- 
nokou I u II nyakos MakcuMasbHOH CHOI Mp HH3KOTi YacTOTe, M10 cBOeli BHYT- 
peHHel IIpupofle CXOQHO C TeM, 4TO MbI NOJlyyaH Np pas\paxeHHH Lemnoro 
TiperaHrHOHapHOTO CTBOa C yBeJIMYeHHeM YaCTOTHI H CHVJIbI pasparxkaloulux 
cTumyos (°). MB 1oMu Apyrom ci1y4ae COCTOAHHEe TOPMOXKeHHA OOYCOBMUBAeT- 
CA MeCCHMAaJIbHOM peaklWel HEPBHBIX KJIETOK B Pe3yJIbTATe HECOOTBETCTBHA Yac- 
TOTbI IPHXOAAULMX MO HEPBHbIM BOJIOKHaM B LaHrvIMH MMMYyJIbCOB CO CKOpOcTA- 
MH TeYeEHHA BOZOYANTeIbHOFO Tpollecca MPH aHHbIX yCJIOBHAX OOMeHA BeLILeCTB 
B H€PBHbIX KJIeTKaX. OO 9TOM FOBOPHT, Kak NOKa3aJl JeKTpPOdusnomoruyeckuli 
aHaIH3, YMeHbIIeHHe B IlepBylO OYepeb BTOPOTO KOMMOHeHTa NOTeHILHaJIOB 
JIeHicTBHA TaHrJiua, COJeuCTBYIOWero BOSOYKACHHIO HEPBHbIX KJeTOK. 

IIpu pasqpaxenuu myyKos (I u II) sto nacrynaeT BemeqcTBHe OJ HOBpeMeH- 
HOrO MOCTYNJIGHHA MMIMYJIbCOB MO pa3HbIM IYTAM K OJHHM WH TeM 2Ke HEPBHbIM 
KsleTKaM. IIpu pa3ApaxxeHHu Ieoro NperaHrIMOHapHOro CTBOJAa B pe3yJIbTaTe 
YBeJIMYeHHA HMMYJIbCOB, MOCTYMaloulu4X MO OAHOMy HW TOMY Xe IyTH. 

Ha OcHOBaHHH HalllHX OMbITOB C B3a€HMHO-TOPMO3AILUM BJIHAHHeM pa3JIH4- 
HbIX Tpynm BomoKoH (I u II nmyyKos) MbI IpHxXOAUM K 8aKJIIOUeHHIO, YTO HeT 
OCHOBaHHi TpHMHCbIBAaTh TOH HIM HHO rpynne BOJOKOH B HepBHOM CHcTemMe 
cnemMpuyeckH TOpMO3siee WIN BO3OyxKJaloulee BIMAHHe. Bce 3aBHCHT OT 
(YHKUMOHAIbHOrO COCTOAHMA CyOcTpaTa, Ha KOTOpPbIM MaatoT HMIIYyJIbCbI, pac- 
IIPOCTpaHAollvecA BOb HePBHbIX BOJIOKOH HM MMeIOUIHe OpefesIeHHy!0 pas- 
MepliccThb — CHJIy, YacTOTY HM VIMTebHOCTb. TOpMo2KeHHe B Me?KHelipOHHbIxX 
cHHalicaX, KaK BHJHO H3 IIPMBeeHHbIX JaHHbIX, ABJIACTCA Pe3YJIbTaTOM CTOVJI- 
KHOBEHHA ipoleccoB BoO30yKJeHHH B OOMIEM TyTH, ero HenocpeycTBeHHOL 
MO,UupHKalveH pH HOBOM (byHKIMOHaJIbHOM COCTOAHHM HepBHbIX KJICTOK. 


Ilocryniio 


VucrutyT SKciepHMeHTabHOH MeAHIHHBI 
30 I 1956 


AxkajleMHH MeMIMHCKHX HayK CCCP 
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OBPA3OBAHHE MEPHBUMTEJJIMHOBOrO MPOCTPAHCTBA 
Y OBOLWMTOB OCETPOBbIX PbIb 


(IIpedcmaeaeno axademuxom E. H. [aeaoecxum 10 IX 1956) 


O. Teprpur, OCHOBbIBaACh Ha CXO/ICTBe OKpaCkU M€PHBUTeJIHHOBOU 2% 
KOCTH C BeIIeCTBOM Ajipa B AHWAaX JIAPYWKH, YTBepAas, YTO KUAKOCTb Vepu- 
BUTeJIJIMHOBOM MOOCTH OOpasyeTCA U3 3apOfbIIUeBOrO Ny3bIpbKa (aqpa). Sanen- 
ck (!) npM H3yYeHHM pasBHTHA CTepAM, OTMeYaH CXOACTBO MePHBHTeJJIM- 
HOBOH 2KHJIKOCTH C AJe@PHBIM BeIeCTBOM, YKa3bIBasl H Ha TO, 4TO B OO- 
pasOBaHHM TepMBUTeIMHOBOM XUAKOCTH NpHHuMaeT yyacTue Ha\urMeHTHbI. 
coli WIM TaK Ha3bIBaeMbIli cBeTMbIM COM Alita. OTOT co y CTepsaAH ON 
cau Takxxe OnbmpBanrom (2), y KocTucTEIx pbiO Metiexom (°), Kysaepbim (7) 
HM MHOrHMM jpyrumu apropamv. Touka 3peHua 06 OOpa30BaHHM TepuBuTed- 
JIMHOBOH XKHKOCTH 3 AJepHOrO BelecTBa ObiJla BbICKa3aHa 3a NlocJIeqHee Bpe- 
ma Jletnap u Tuns6ypr (*) u Kppnxanopcxum (°). 

Bpipoyl O TOM, YTO N€PHBUTEMHOBAA X2KUKOCTh OOpasyeTcA U3 AepHOrO 
BeleCTBa, CesIaH Ha MaTepHaslaX, NOJYYeHHbIX pW USyYeHHH AHI, OCETPOBbIX 
pbiO B MOMeHT UX ONOAOTBOpenHuA. B nepHo OnJOAOTBOPeHHA UKPbI WeHCTBH- 
TeJIbHO HaOWoLaeTcA KapTuHa BbIemeHHuA CPparMeHTOB OewKa H3 WHTOMMJIAaSMbI 
aiilla, KOTCpble OBOMHAACh, OOpasyloT MepHBUTEMHOBY!O HXUAKOCTb. OTH par- 
MeHTbI OesIKOB MO OKpackKe HM 10 UX POpMe HHYEM He OTIMUAIOTCA OT PparMeHToB, 
HaXOJAMLMXCA B OOJbUWIOM KOMMYeCTBe BO BCeH TOME WHTONNASMbI Alia, 
mocsie pacTBOpeHHA sAj[pa. 

HecmoTpas, Kasaslocb Obl, Ha OYeBHAHOCTb y4acTHA AePHOTO BelllecTBa 
B OOpa30BaHHH TepHBUTeIJIMHOBOM 2KUKOCTH, BCe %Ke HEKOTOPble MOMCHTHI 
3TOrO Mpollecca OcTaloTca HeaAcHbIMH. HanpuMep, novemy OBOAHeHHe (parmMeH- 
TOB AJepHOrO BelleCTBA IPOHCXOAUT TOKO NO OOONO“KaMH UW He IpOHCXOAUT 
B WMTONNAasMe sAlilla, re HX cOJepxKUTCA OonbMee KOMMUeCTBO? LJouemy par- 
MeHTbI OeKa BbIJeIAIOTCA MO OOOMOUKH H3 WATOMMAsMbI Aa TOJIbBKO Ha He- 
6OIbINOM yUaCTKe IleHTPpaIbHOM 30HbI aHHMaJbHOrO Nooca? PparMeHTbl »*Ke 
AJepHOrO BelLeCTBa pacHhosMaraiollHecs TaK%Ke B MOBEPXHOCTHbIX COAX IWMTO- 
Tla3MbI AWa,— B yUacTKaXx, IIpHeraiouluxX K WeHTpaIbHOM YaCTH aHMMaJIbHOrO 
moroca, He BbIJeAIOTCA TO], OCOMOUKH H He OBOJHAIOTCSH. 

Bce sto u noOyquso Hac K H3yYeHHIO UCTOUHHKOB OOpa3s0BaHuA MepuBUTed- 
JIMHOBOM 2KHKOCTH Ha OosIee PaHHHX CTaMAX pasBUuTHA OBOUHTOB. JliaA sTOH 
We HAMM ObIIM B3ATbI OBOUMTHI Ha IV crayHN 3peNOcTH roHaybl, BNepHoOy OBy- 
JAH UB MOMeHT OnmogOoTBOpeHuA. [Ip usyyeHHH OBOWNTOB OceTpa, CeBPIOrH 
M cTepsiagqu Ha IV crajuu 3pemocTu ronasbl, KOra APO OBOUNTAa Hero OCOOMOUKAa 
elle He paCTBOpeHbl, HaMH Ob OOHAapyXeHbl OeJIKOBbIe BKJIIOUCHHA, HMenye- 
Mble (bparMeHTaMH OeKa. OTH BKMIOUeHUA pachOJlaraloTcA B MOBepXHOCT- 
HOM Cyl0e WMTONMASMbI Alia, HMCHHO B WeHTpaJIbHO!! VaCTH AHHMaJIbHOLO MOOCca- 
IIpOTHB Ajipa (puc. 1). Haq sTumu 6enKOBbIMM BKJIIOUCHHAMH, BOOOTOUKAaX Hekse- 
TOUHOFO CTpOeHHA pacnosoxeHbl Tpoduyeckue yTH (°) — BHIpocTh! domUKy- 
JAPHOH OOONOUKH, NO KOTOPbIM MpOWCXOUT NUTaHve OBOMMTA. OTH SeKOBbIE 
(pparMeHTbI OJHHM KOHILOM HECKOJIbKO yrJIyOJIeHbl B MOBEPXHOCTHbIM CON Alita, 
PpyruM — COMpuKacaloTcs CO CBETbIM CJIOeEM ero WHTOMMIAsMbI. CpeTsbii cOL 
alia (puc. 2) oOpasyercs ete BHauase 6oubmOro pocra oBomUuTa. B janbueli- 
I€M pa3BHTHH OH CT@HOBHTCH TOHbUIe Ha BereTaTHBHOM TOJIyIlapHH OBO- 
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\uta (puc. 3, A) uw B 3—5 pas TONMe Ha aHHManbHOM nomoCce (puc. 3, B). 
[Takum oOpa30M, Kak cBeTsplii COM siilla, Tak wu OeKOBbIe BKJIOUCHHA pac- 
TONaralorcA Ha MecTe OyfyulerO MepHBHTeNIMHOBOrO MpocTpaHcTBa, 7. e. 
eKIY O6O0UKaMH HU ILHTO- ‘ 
mwa3smou alia. IIpu usyyenun oo 
BOILHTOB Ha IV craqun speno- aa Co 


eek S| 


°TH TOHAbl CTalO OUeBHHO, 
ITO 3TH dparmenTpl Geka, 
JacnOsiararoujweci B MOBepx- 
AOCTHOM CJIOe€ ILHTOMMa3MbI sAli- 
qa, HesAyepHoro mpovcxoxye- 
HHA, Tak KaK Apa OBOIHTOB 
Ha STOW CTauH 3pesocTH rona- 
bl elue He pacTBOPHJHCb B IH- 
roniasMe. OHH, BeposTHO, 
ABJIAIOTCA OCTATKaMH OeJIKOBbIX 
BelleCTB, MOCTYMaromlux B IH- 
Toma3sMy Yepes Tpoduyeckue 
MYTH, 43 POMIMKYIApHOrO snH- 
TEMA, T. €. OHH, OUEBH HO, Pou- 
JMKYIAPHOTO MIpOwcxoxJeHHua, 


Puc. 1. Opount ocerpa Ha IV cragun 3penocru roHayet: 


a He Ae€pHoro. 1 — o6on04KH salina, 2 — cperspiii coli salina; 3 — 
Ha craquu opysauuu ajipa ‘parmentsi Oenka (ommuKyApHoro mpoucxoxsenus, 
B  OBOIHTAX pacTBOpsIoTCH 4— ajpo c o6on0uKoH, 5 — muKponuae 


HM sjlepHoe BeleCcTBO B IH- 
Tomla3sMe paciasaetca Ha OObUIOe KOJIHGeECTBO OeKOBbIX BKJIIOUCHHIT, 
MMCHYeMBIX TakKe parmeutamil. DparMeHrTbl AMEPHOrO MIpPOWUCXO*MweHHA CO- 
TpHkKacawicn C (pparMeuTaMu (pOJJIMKYJIAp HOrO IIPOMCXOMMCHHA, pacnovia- 
raiouluMucA B MOBepXHOCTHOM coe WHTOMWAasMbl AWWA B UeHTpasIbHOM 
yacTHu aHHMaJIbHOoro logwoca. Takum 
o6pa30M, Nocyle pacTBOpeHHA Apa B MpoTo- 
la3Me OBOWHTa OOpasyeTcnH equHan cucTema 
OeJIKOBEIX BKJIIOUCHHH, KOTOPble MexjLy co- 
Oo He pasMualoTCH HH 10 *bopMe, HH HO 
pa3MepaM, HH TIO OKpacke. Co3jlaeTca Bie- 
yaTuieHHe, UTO BCe STO — AJepHOe BeLIeCTBO. 
VH3yyenne OBOWHTOB NOX yAbTpapHoseToBEM 
MHKPOCKONOM 10Ka3aJI0, 4YTO dparMeHTpl 
(POMIMKYIAPHOTO TIpOHCXO*XJeHHA He Cojep- 
*KaT B ceOe HYKJICHHOBbIX KHCJIOT, a dpar- 
MeHTbI AJe@pHOrO TpoHcxom*yeHHaA — cojep- 
aT. OTO CYKUT MOMTBepsKeHHeM MoOp- 
ee ronuelsterpa na Il cradle (ouOrHyecKHX HaOJIOJeHH oO pasJIM4HOM 
SPCIOCTH TOHAaIbI MOMOBOSpeON PbIObI: MPOHCXOXKACHHH OesKOBPIX ast Gee eae 
1 — crersii cro aiina, 2—sanpo, XOMAMMXCHA B TOVIMe WATOMNNAasMbl Alla W Hal 
3 — 2%KeNITOK (KallenbHBIi) ee MOBEpXHOCTH B UCHTpaJIbHOH YacTH aHH- 
MaJIbHOrO TOJI10Ca. 

Ilocme nonayaHua alia B BOJy BHaYase HACTYMaloT U3MeCHCHHA B OOOJIOUKAX. 
BeakKopble KalesIbKH, paciOularatollveca M0 HapyKHOMY kKpalo zona radiata 
externa, OBOJHAACb, IpeBpallaloTcA B XKUKOCTb, KOTOPaA MPOMHTbIBaeT Ha- 
PYyXKHyto O6oN0UKy H BLITeKaeT HapyxXy. OHOBPeMeHHO C 9THM Y OBOLLHTOB OOpa- 
3yloTcad MuKpomue. M3 oOpa3s0BaBIHxXcaA KaHaJIOB XUAKOCTh Takke BbITeKaeT 
Hapyxy. Beneq 3a U3MeHeHHAMH B OOONOUKAX HayHHaeT OOPa30BbIBaTbCcA 
Il€pMBUTeIMHOBOe MpocTpaHcTBo. Boa, MpoHuKMWas m0 OOOMOUKH, Torso- 
maeTca OeuKaMH, HaXOJAULMMuCaA HO HUMH. DparMenThl POJMIUKYJIApHOTO 
MpOHCXO*KJeHHA HU CBETVIbIM COM . Alla pasrKWxKalOTCA UH, YBeJIMYHBAHCh B 
OObeMe, OTKUMAIOT OOOJIOUKH Alia OT WHTOMMAa8MbI K OONaACTH AaHHMAaJIbHOTO 
mosioca, OOpa3syH MepHBHTeJIHHOBy!O MOJIOCTb. 
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TakuM O06pa30M, TlepHBHTeMHHOBaA %KUKOCTb OOpasyeTca Osaropal 
OBOJHEHHIO CBeTIOrO COA Aa u cparmMenTow Ceska ONNMKYAAPHOFO Mmpe 
MCXO*KCHHA, PaCHOMarawl[UXCA B MOBEPXHOCTHOM Ccjl0e Aa B WeHTpasbHOM| 
‘WaCcTH aHHMAaJIbHOrO ‘Towro0ca. { 3 
Yuactue cBeTIOro cl0A Aa B OOpasoBanHu MepMBUTeINMHOBOH KH AKOCTH) 
HaOmuoaeTcA He TOJIbKO ~ 
OCeTPOBBIX pbIO, HO, 10 Jal 
HbiM Hestcon (°), a y Prog 
toteria. Y apyrux rpynm) 
2KHBOTHBIX H3 CBeETJOFO CIOF | 
B HepvHoy, oceMeHeHHA OOpas} 
3yeTcA OOONOUKAa ONO NOTBO= | 
PeHHA, BbINOJHATIOULAA PyHK-} 
WHIO PeryJAWHH TPOHHKHO-} 
BeHHUA ClepMaTOSOHOB B Ait- | 
1o. CreqoBaTesbHO cybOa | 
CBeTJIOTO CJIOA AWA y pas-} 
HbIX TPylll %XHBOTHBIX pas-_ 
auuHa. TlocneqHee onpeje-| 
JIRETCH OCOOCHHOCTAMH IIPH- | 
Cnoco6JleHHA AIL K OMJO- | 
Puc. 3. Osouut ocerpa ua IV cranuu 3peiocTH rovagp; AOTBOPeHHto . * # 
A — aHMMambHaa 4acTb; 6 — BereTaTHBHaa yacTb; @parmMeHTbl ANCpHOTO | 
J — cpetapli cow sua, 2 — nurmenrupiii cu0On, 3 — BeLeCTBa, HaXOjAIvecs B | 
OKCJITOUHBIC 3epHa. B xsereraTHBHoH uacrH (B) cperapiit TOME WWMTOMJIa3MBI, He | 
COW BbIPaxKeH Ca60, MMTMCHTHbIe 3epHa OTCYTCTBYIOT a | 
*KEJITOUNBIE—KPyMHee, YCM B AHHMAabHOH YacTH OBOAHAIOTCH, HECMOTPA Ha || 
TO, UTO OHH OYKBaJIbHO pH | 

JeAAT K 3OHE, B KOTOPOM MPOWCXOAUT OBOAHEHHe OenKOB. BeposTHO, OHH He 06- | 
JlaaloT CHOCOOHOCTbIO K OBORHEHHIO, HHave BCA WuTOTMAIMA sla Opa Ob | 
nepenacbilenHa BoNoH. Tlostomy parMenTs sjepHoro BermectBa He VuacTBYIOT || 
B OOpas0BaHuM MePpHBUTeNMMHOBOTO MmpocrpaHctsa. | 
AepHoe BeeCTBO COMepXKUT B CeGe 3HAYUTeEMbHOe KOMHYECTBO pHOonykKsien- |} 
HOBOM KMCJOTBI, KOTOpad HakallIMBaeTca B ajipe B Depo Oosbmoro pocta | 
TYTeM YBeTHYCHHA AXPbINeK HW PaCTBOPeHUA UX B Ape HesaqoNro NO OBYAALMH. | 


Hi3 sqpa, mocae ero pacrsopeuus, PHOOHYKJeHHOBad KMCIOTa TepeXoguT B || 
WHTOMMAsMy sala. | 


Takum 06pa30m, sjepHoe BellecTBO B Pa3BUTHH 3apOfblla MCHOb3yeTca | 
B ApyroM Hallpapjenun. AOcojtoTHOe yBemMYeHve sjlpa 3a HepHoyx pocta oBo- | 
HHTa BbISbIBACTCH, BEPOATHO, CHHTe3OM 2KeJITKa, B KOTOPOM pHOOHYKsIeHHOBAaA | 
KUCHOTA, TO-BHAMMOMY, IIpHHuMaeT yuacTHe. Tlocne mpekpallleHud WHTAaHHs OBO- | 
HiuTa HacTylaeT pacTBopenve afpa, T. e. OOoralleHve WMTOMMAsMBI Alia pHOo- | 
HYKJ€MHOBOH KMCAOTON, CoNepxaHHe KOTOpOIi 110 Mepe pasBHTHS 3apojbula, 10 
Aanupim B. B. Keyposcxoro, yMeHbiaeTca (*). 

CileQOBaTeNbHO, IIPHBHTeEMHHORAA KANKOCTS Y OBOMUTOB OCeETPOBBIX PbIO 


-OOpasyercu (bparmMeHtTamu 6enKa (oJIUKYJApHOro NPOHCXOMIeCHHA WH CBeT- 
JIDIM CJIOCM SMila. 


rial 


ang 


VUucruryt mopdouoruu xHBOTHbIX Iocrynuao 
um. A. H. Cesepnopa 26 V 1956 
Axajlemuu nayK CCCP 


UMTHUPOBAHHAA JIMTEPATYPA 


‘B. 3ameuckud, Tp. O6-na ecrects. np Kasanck. yHus., 7, B. 3 (1878). 2 H. A. 
OnbmsBaur, Usp. Iepmex. 6uon. HayuH. HuCcT., 10, B. 9/10 (1936). 3B. A. Metien, 
Mss. AH CCCP, cep. 6uo1., Ne 3 (1939). *C. UW. Ky aaes, Pyccx. 300m. *YypH., 8, B. 38 

(1928). STA. DT es maby AnvGe gar a Y Pr, SaposbimeBoe pasBurne oceTpoBEIx ppI6, 

1954, °C. F. Kop bia no pcucn Bonp. uxtuon., B. 1 (1953). 75. B. Kenpos- 
ckuu, Yen. copp. 6uon., 31, B. | (1951). 3 PB Cae i JAH, 111, NN 6 (1956). 
*° O. Nelsen, Comparative Embryology of the Vertebrates, 1953. 


176 


